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ABSTRACT 
Currently there exists a need for an explicit theoretical framework that could tie 
knowledge about human communication processes accumulated in various disciplines 
to particular features of software for support of human communication. This 
investigation attempts to create such a framework on the basis of models (metaphors) of 
communication that exist in the culture by tracing the way they are reflected in concepts 
underlying research and design of software tools in the area of computer-mediated 
communication (CMC), focussing specifically on asynchronous text-based 
communication (ATBC). There are two basic metaphors of communication: 
4communication as transmission' and 'communication as sharing'. The first metaphor 
presents the human communication process as an exchange of messages between two 
I communicants. In contrast with this,, the second metaphor views communication as an 
ongoing process of interaction between multiple autonomous agents during which they 
achieve behavioural and structural co-ordination. 
New electronic and computer media have many similarities with oral communication 
and are best conceptualised with the sharing metaphor. However, most ATBC software 
design is based on the transmission metaphor, often contradicted by empirical 
experience of researchers, which shows the viability and appropriateness of the sharing 
metaphor. This medium is also usually conceptualised as a textual one, overshadowing 
its stylistic and structural similarities with oral interaction. 
The proposed theoretical framework allowed this discrepancy between the supported 
human activity and software design concepts to be identified. Its viability has further 
been tested by creating an ATBC software tool to support active knowledge generation 
through informal peer-to-peer discussion. 
The investigation contains the following original contributions to the extant body of 
knowledge: 
9 Explication of the metaphors of communication and tracing their role in CMC 
research as well as design of ATBC software tools. The metaphors are contrasted 
starting from the two models of communication (transmission vs. sharing models) and 
linking them to approaches in the design of ATBC software tools (message exchange 
vs. shared workspace). 
ii 
9 Comparative analysis of structural and stylistic properties of oral, written and 
electronic discourses, particularly in the ATBC medium. Identification of the 
properties of ATBC discourse structure relevant for software design. 
e Design, implementation and evaluation of a 'Conversation Space' prototype 
software tool with an innovative user interface, which explicitly promotes the 
metaphor of communication as sharing. The prototype represents human discourse in 
an asynchronous text-based CMC medium not traditionally as a message exchange, 
but as a co-ordinated linguistic activity in a shared workspace. 
These contributions allow the practical experience of researchers to be related to more 
abstract theoretical considerations, thus constituting a step towards principled design of 
software. The approach proposed and tested in this investigation can be generalised to 
other media and modes of discourse and so opens up the possibilities for research and 
design of new software for the support of human communication. 
iii 
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PREFACE 
Currently both CMC and inexorably linked to it HCI are broad interdisciplinary areas. 
Researchers active in these fields came from many different disciplines and 
consequently have different approaches, terminologies and objects of interest. This 
situation created two kinds of 'gaps' in these areas: 
(a) gap between researches in these areas, which leads to research data appearing in 
'scattered (and often new) journals and book in numerous disciplines' (Rice 1992), 
'disappointing lack of cumulative research results' (Nardi 1996a) and inability of reuse 
of evaluation results (Carrol et al. 1992); 
(b) 'gap between research results and practical design' (Kuutti 1996). 
This situation prompts many researchers to search for theoretical approaches capable 
of bridging these gaps. Characteristically, several essays in the 'Context and 
Consciousness' collection (Nardi 1996), applying methodological apparatus of Activity 
Theory to problems of human-computer interaction, start with complaints about a lack 
of unifying perspective, without which these areas 'seems to be a collection of loosely 
related subfields' (Kaptelinin 1996), 'consisting of fragmented subareas that evince little 
coherence or connection' (Kuutti 1996). The authors conclude that there arises a 
'fundamental need for a theory of practice' (Nardi 1996b). 
Another and definitely much wider 'gap' is related to the present investigation being 
undertaken within the framework of a joint programme between British and Russian 
Universities. Russian science for a long time developed independently and in isolation 
from the Western scientific tradition. Currently problems of CMC and HCI become 
very relevant to the present needs of Russian science and education. However the rich 
body of results accumulated in the West is still mainly inaccessible to Russian readers. 
Even when an original text is available to a Russian researcher and their knowledge of 
English is sufficient, the differences (most often implicit) in methodology, requirements 
to the content of the investigation and its presentation, taxonomy of branches of 
research, etc. make locating relevant materials and reading hard and often confusing. 
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The main objective of the investigation is integrative. The investigation attempts to 
contribute towards bridging these gaps by examining in depth current models of 
communication suggested in CMC and related disciplines and then suggesting a 
theoretical framework that could span across the subjects contributing to CMC and 
which at the same time could tie particular software features and more abstract 
theoretical considerations. For Russian readers interested in CMC and HCI such work 
could be an ideal point of departure with pointers to original works of further interest. 
Obviously the significant task of closing these gaps cannot be achieved within the scope 
of this investigation, but the importance of the problem justifies the need for the step in 
this direction. The framework presented in the thesis is suggested as a shared 
vocabulary capable of describing the phenomenon. It is aimed to serve not a 
prescriptive, but rather descriptive and integrative role. This is why it is referred to as a 
'theoretical framework' and not as a 'theory'. And being aware of the ultimate 
arbitrariness of all vocabularies and perspectives (Rorty 1989, Lakoff & Johnson 1980), 
the main criterion for its validation is practicality rather than 'correctness'. 
Dissertation structure 
The thesis is divided into two main parts. Part I (Methodology) deals with the first 
kind of gaps by reviewing existing theories developed in CMC and related areas. Its 
main result is a theoretical framework which is capable of integrating existing models 
and thus could be used as a means of discourse about CMC between researchers in 
different disciplines. The main objective of Part 11 (Conversation Threads) is the 
application and testing of the viability of findings from Part I by applying them to the 
problem of the second kind of gaps - the ones between the theory and the practical 
design. This objective is accomplished by the explicitly theory-informed design of a 
prototype software tool for support of human communication in an asynchronous text- 
based medium. 
The undertaken investigation has an interdisciplinary character. Consequently there 
arises a need for this research to be explicitly placed within the grid of a current 
scientific taxonomy of disciplines and subjects (Section 1). In doing this, our goal is not 
the creation of a precise classification of relevant disciplines (which in itself is a 
significant task), but rather outlining the broad areas of interest that can contribute to the 
x 
investigation and identifying sets of key terms and concepts defining them. This 
research is based on the premise that the efficiency of software tools for support of 
human interaction and communication will increase if we reach a deeper understanding 
of human communication. Drawing on disciplines such as communication research, 
linguistics, etc., Section 2 critically reviews models and metaphors of human 
communication in order to identify its properties relevant for computer-mediated 
communication research and software design. 
Our understanding of the communication process implicitly guides (or misguides) the 
research,, as well as the design and implementation of particular software. Section 3 
reviews research methods in the area of computer-mediated communication and 
explicates the interaction of the metaphors of communication and their influence on 
research methods. 
Section 5 places oral, written and electronic modes of discourse within the framework 
of the two metaphors of communication and identifies properties of the discourse 
structure in ATBC relevant to the design and implementation of software tools. Section 
6 critically reviews existing ATBC software systems from the viewpoint of support of 
the identified properties and examines user interface implementations that can inform 
the design. 
Based on these analyses, a prototype software tool for the support of user discourse in 
the ATBC medium is proposed. Section 7 describes the design and implementation of 
the Conversation Space prototype. The experience with the first prototype gave rise to 
an iteration in the design and the second version of the Conversation Space, which is 
described in Section 8. Evaluation design and its results are presented in Section 9. 
Additional materials are presented in Appendices. 
Some words concerning stylistic conventions adopted in the thesis are in order: 
(a) The analysis in Part I deals with very abstract and theoretical methodological 
issues and is consequently performed on a high level of abstraction. The form most 
appropriate for presenting such analysis is a textual exposition. However, where 
possible, the material is presented in tables and figures. Every attempt has been made to 
make these 'reading aids' informative, but succinct and operationally convenient. 
xi 
(b) For reasons of political correctness the pronoun they (their in possessive) has been 
chosen to denote gender-independent reference to a user, an author, etc. 
(c) English, being a second language for the author, poses additional difficulties in 
conveying meanings to a reader, so relatively long quotations are used where the author 
felt that the native English writer has expressed the thought better than he ever could. 
(d) All the quotations from the sources in Russian are translated by the author, unless 
stated otherwise. For more details on handling Russian sources see comments in section 
'References'. 
xii 
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PART 1. METHODOLOGY 
metaphors are dangerous. Metaphors 
are not to be trifled with. A single 
metaphor can give birth to love. 
MILAN KuNDERA - "The Unbearable Lightness of Being" 
I 
1 Multidisciplinary aspects of the investigation 
There exist two compelling reasons that make a multidisciplinary approach necessary 
for the present investigation: 
(a) the area of CMC is itself multidisciplinary, as it deals with both computer 
communication technology and human communication processes; 
(b) one feature of methodological research is that besides the area in question it has to 
delve into adjacent ones for the ideas, concepts and theories that can give a new impetus 
to the research (Kochergin 1998). 
The adoption of a multidisciplinary approach poses some problems for a researcher, 
because reaching proficiency in all the contributing disciplines is clearly beyond the 
scope of any single investigator. We have identified the following 'threats' that this 
investigation has to face: 
Oversimplification. Due to the limitation in the temporal and mental resources 
available, we often have to resort to reviews instead of original sources. For the sake of 
explanation the reviews can sacrifice the details, thus creating a consistent, but 
simplified account of the phenomenon. 
'Re-inventing the wheel'. The lack of scope of knowledge in the area can lead to 
labelling as new contribution to knowledge things that are long and well known in other 
areas. 
These threats, characteristic of a multidisciplinary research, pose on a researcher an 
additional responsibility for the validity of results. Nevertheless, this is a necessary risk 
that had to be taken bearing in mind the reasons above. Moreover, these threats reflect 
the main potential and objective of a multidisciplinary investigation. The threat of 
oversimplification, when properly addressed, leads to creation of an operationally 
convenient model of a complex phenomenon. The threat of re-inventing the wheel bears 
fruit by making boundaries (terminological, administrative, etc. ) between disciplines 
more transparent, thus simplifying the mutually enriching flow of ideas between them. 
Thus with the appropriate caveats these threats turn into main contributions of research, 
2 
and the first step in dealing with these threats is awareness of their existence. Further in 
the investigation the following two devices are utilised: 
The first is caution with the conclusions. The matters dealt with are often discussed on 
a very high level of abstraction and cannot be proved or disproved except by logical 
analysis. Whether the conclusions we have reached are correct and fruitful, will be fully 
known only when the final results of the investigation are obtained, or even after that. In 
John Dewey's terminology this method of validation of the results of a study is labelled 
test of consequences (Kochergin 1998). During the analysis itself all we can do is to be 
careful and consistent in our reasoning, avoiding hasty conclusions. 
The second device adopted for dealing with the threats is identification of the more 
narrow primary areas of expertise where the maximum possible depth of understanding 
should be reached and where the conclusions made will be authoritative. These areas 
will serve as a solid ground from which quests to neighbouring less known regions can 
be undertaken. 
1.1 The title decomposed 
For the purpose of exploring more fully the implications underlying the investigation 
title and the objective and defining the scope of our interest and directions for the 
research more clearly, we have adopted a two-step method. 
In the beginning we decompose the investigation title into separate words and review 
disciplines dealing with the phenomena referred to by each of the words. This of course 
will be done not in formal fashion, but in the overall context of the title as a whole and 
the objective of the research. This step will result in identifying key disciplines and 
areas of interest. 
On the second stage we trace how the identified disciplines interact within the 
framework of this particular investigation, how they inform the research and what 
concepts and empirical materials can be adopted from them. 
1.1.1 'Methodology' 
The first word in the investigation title is methodology. One distinguishing feature of 
methodological research is that its prime interest lies in research methods themselves, 
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rather than in factual results obtained with them. To inform a design of methods within 
an area, it is necessary for the research to operate in the mode of non-paradigmatic 
reflection (Kochergin 1998), i. e. search other areas for ideas and methods. In our case, 
since CMC is an interdisciplinary area itself, the most obvious solution is to turn for 
such insight to disciplines contributing to CMC. 
There exist three levels of methodology (Andreyeva 1990): 
General methodology. A set of philosophical assumptions about the world and 
human nature. In most research this level remains implicit, but the overall 'world view' 
determines the general trend of the development of science and society. 
Special methodology. This is the way the general methodology is realised in a 
particular branch of science. In psychology, for example, the notions of cognition, 
activity, etc., are on the margin of philosophy and depend on its definition. In our case 
the particular understanding of human communication implicitly guides the reasoning 
about and design of software tools to support it. 
Methods. Particular methods of data collection and analysis used in the field. 
The general rule of research is that in order to analyse anything, it is necessary to do it 
from a higher level of abstraction. In the case of methodology it implies that analysis of 
methods and special methodology have to be performed from the level of general 
methodology. This rule provides a logical framework for Part 1. We first deal with 
issues of general methodology in an attempt to define such terms as 'communication'. 
Then we move to the level of special methodology, considering how communication is 
understood in the area of CMC. We review the findings in the area and adjacent 
disciplines bearing in mind our specific aim: design of software for human 
communication. Here both communication and activity of design are approached as 
situated in a wider human context. We put under question not only existing designs, but 
also the design methods (third level of methodology). 
In the course of such analysis we have to use works in many different areas. The 
problem that arises in connection with this is that researchers in the neighbouring areas 
have different purposes in their activity, deploy different methods and terminologies. 
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CMC literature appears in a wide range of scattered (and often new) 
journals and book in numerous disciplines. - Rice 1992. 
To be able to compare the findings in different areas, we inevitably have to create 
some sort of common vocabulary in which relevant aspects of contributing disciplines 
can be described. In fact, methodological research involves and perhaps is primarily 
aimed at creation of new ways of asking questions, rather than answering the questions 
the way they were formulated. The rationale behind this is that some questions cannot 
be answered in the terms in which they are formulated. The main challenge for any 
methodological research is to get through the different methodologies and terminologies 
and create one's own on their basis. That is why we use here the expression critical 
synthesis to describe this process. 
1.1.2'CMC' 
First we will treat the composite term Computer-Mediated Communication as a 
whole, and then further decompose it into its constituent words. 
It is important to be aware that the meaning of the term CMC has been changing over 
time. Originally all the existing computer technology for human communication was 
subsumed under the rubric of CMC. At that time it was computer conferencing, BBS, 
email,, based on the exchange of text messages over computer network. With the 
development of new hypermedia, virtual reality, videoconferencing, etc. this term 
started to be used in a broader sense. At the same time there is a strong tradition of 
using it to refer to traditional communication technologies. In our research we will be 
mainly interested in the original meaning of the term, i. e. dealing with the field that we 
will here call asynchronous text based communication (ATBC), which is now only one 
of the branches in CMC. Throughout the whole thesis, we will be using the term 
'computer-mediated communication' when discussion is applicable to phenomena of 
human communication through computer in any media, and 'asynchronous text-based 
communication' to refer to empirical data and theories in this particular area of our 
interest. The first part of the thesis deals mostly with general aspects of communication, 
while the second part deals with its practical applications, so, as it happens, the term 
'CMC'is mostly used in Part I and'ATBC'is used in Part 11. 
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The term 'asynchronous text-based communication' (ATBC) refers to a mode of 
communication such as email and computer conferencing, in which users exchange text 
messages with considerable delays, as contrasted to synchronous text-based 
communication, such as chats (Figure 1). It is also often supported in decision support 
systems, document flow systems, distance education software, etc. among other modes 
of communication. It can assume different shapes, but its nature has remained basically 
the same since the very beginning of Internet technologies. 
Text-Based 
Asynchronous 
Electrofflc mail 
Synchronous 
Chats 
III 
Conferences,, BBS MUDs,, MOOs 
Figure 1. Text communication software. 
In the area of CMC researchers are mainly interested in the social and psychological 
impacts of existing and new technologies on individual, organisational and cultural 
levels. The studies within this area use existing tools and see its impact in various 
settings. There is a substantial body of work on the choice of communication media 
(D'Ambra & Rice 1994, D'Ambra et al. 1998, El-Shinnawy & Markus 1997) and its 
impacts on individual users (livari & Igbaria 1997, Daly-Jones et aL 1998), groups 
(Olanivan 1996, George & Jessup 1997) and organisations (Caldwell et aL 1995, Kerr 
& Hiltz 1982, Held et aL 1994, Grote & Baitsh 1991). 
From the very beginning CMC was and still is an interdisciplinary field of study. This 
heritage results in the bibliographic sources being scattered across many disciplines, 
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different approaches and terminologies used by researchers. These facts once again 
show the need for a critical methodological analysis of the area. 
1.1.3 'Computer' 
It is probably the most important word in the topic which defines the overall 
perspective from which everything will be seen. Our background and approach is that of 
a computer scientist and the aim, the design of software, is rooted in computer science. 
1.1.4 'Communication' 
The area of computer mediated communication deals first of all with communication. 
Also, the stress is laid on the human rather than the technical dimensions of 
communication. There are two disciplines that explicitly claim the phenomenon of 
communication as specific objects of their enquiry: communication theory and 
serniotics. Communication theory deals with human communication within a social and 
cultural context. It draws on results from cognitive and social psychology, sociology, 
culture and media studies. Its primary aim is to understand the dynamics of human 
communication within society (Crowley & Mitchell 1994). In this area we will be 
searching for models of human communication that can be applicable and adapted for 
our purposes. Serniotics claims to deal with 'every phenomenon of signification and/or 
communication'(Eco 1976). 
Most of the instances of communication processes come down to communication in a 
natural language, so it is only natural that we will have to recourse to linguistics -a 
discipline studying the natural language as the object of interest and processes of human 
interaction through it. In linguistics we will be looking for models and explanations of 
human communication (e. g. Lakoff & Johnson 1980). Linguistics is also related to 
serniotics and many linguists are also semioticians and vice versa. 
In our search for understanding of communication we will also be interested in the 
works in any other areas that contain such models (Maturana & Varela 1987, Shannon 
& Weaver 1949). 
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1.1.5 'Mediated' 
We deal with mediated communication. Introduction of the communication medium 
can influence communication processes, especially if we want to consider it as situated 
in a wider social context. Consequently we will be interested in the line of enquiry that 
specifically deals with the influence of a medium on communication processes on a 
large scale (McLuhan 1964, Meyerowitz 1994, Melody 1994), especially in the types of 
medium used for text based communication and introduction of a computer system into 
it. 
1.2 The title re-composed 
Having dealt with every term in the investigation title separately, we can now proceed 
with analysis of the title as a whole. The basic communicative situation described by the 
title can be defined as following: a group of users communicating through a computer 
system, mostly by exchanging text messages. 
In this situation there will inevitably arise questions of human-computer interaction 
(HCI), because in the case of even only two users communicating through a computer 
system we have two human-computer interfaces. HCI is also an interdisciplinary area. 
Besides computer science it draws on applied experimental psychology, human factors, 
ethnography and organisational psychology (Valero & Monk 1998). The main journals 
in the area are International Journal of Human-Computer Studies (formerly 
International Journal of Man-Machine Studies), Human-Computer Interaction, 
Behaviour & Information Technology. Having evolved from ergonomics, HCI 
originally concentrated on the interaction of a single user with a computer, but now it 
has itself spawned the area of computer-supported collaborative work (CSCW), which 
is concerned with aspects of group interaction through a computer system. 
There is to a large extent an overlap between CMC and CSCW in the subject of 
interest. Both of these disciplines are interested in human communication via computer. 
The main difference between CSCW and CMC is that the former, being heir to more 
practically oriented HCI, has as its ultimate aim the design of software tools, while 
CMC's orientation is the one mostly concerned with another aspect of reciprocal 
interaction between tool and the social setting, namely the influence of the technology 
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and its usage on social dynan-&s and the utilisation of current technology in an 
organisational and cultural context. 
The boundaries between these areas are not defined precisely, but our main point here 
is that they should be placed on the same level of analysis. Consequently we take issue 
with a tendency to view one of them as a subset of another. For example, in Dix et aL 
(1993) CSCW is viewed as a sub-area of HCI and CNIC is presented as a sub-area of 
CSCW. While the premise about the HCI-CSCW relationship is in our opinion 
absolutely correct, the point about the CMC and CSCW relationship is misleading, 
because (a) it is based on the older meaning of the term CMC as equivalent to ATBC 
and (b) it does not take into consideration the different purposes of CMC and CSCW 
studies. 
These speculations are graphically represented in Figure 2 in the form of Venn 
diagrams. In devising various taxonomies and classifications for this investigation, we 
will hold the position that "punctuation' serves means of explanation, hence the main 
criterion is practicality" (Wilden 1972). Consequently while using this illustration one 
has to bear in mind that the actual boundaries are fuzzy and precise classification of a 
study into a particular class depends on the researcher's perspective and objectives. 
Human-Computer CsCw Computer-Mediated 
Interaction Communication 
rA_ _TF 
BC 
Figure 2. HCI and CMC relationship. 
Our primary aim in the present investigation is the design of software tools, hence we 
will be defining our primary area of interest as HCI and CSCW. At the same time we 
will also be considering the same subject matter from the CMC perspective, retaining an 
1 The term 'punctuation' here denotes a means of splitting a continuous phenomenon into discrete parts, 
similar to analysis. 
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interest in the wider human context of communication. This double focus is reflected in 
the structure of the thesis. Part I analyses the communicative situation identified above 
from the perspective of CMC. Part 11, being explicitly concerned with the design of 
software tools, approaches the same situation from the perspective of HCL 
1.2.1 Auxiliary contributing areas 
Bearing in mind that the present investigation is a part of a wider collaboration 
scheme in distance education, we would be especially interested in educational 
applications of computer-mediated communication (Harasim 1990a, Mason & Kaye 
1989, Kaye 1992). 
There are also other areas and key terms that have bearing on our concerns, such as 
I groupware', group decision support systems (GDSS) and information systems in 
general: 
... the 
boundaries between computing, information systems and 
computer-mediated communication systems are inherently ambiguous. - 
Rice 1992. 
Traditionally these areas concentrate on the communication taking place in an 
organisational setting, hence attention is mainly paid to decision-making processes, the 
persuasive efficiency of the medium, etc. (Jacob & Pirkul 1992). In spite of our research 
being concerned with mainly educational issues, such studies can contain important 
theoretical insights and empirical data useful for us, because they deal with the same 
communicative situation identified above, namely a group of users communicating in 
some computer medium. 
The final result of the review of contributing subjects based on the decomposition of 
the title is graphically presented in Figure 3. 
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I Computer I-I Mediated I-I Communication 
9 HCI * Medium theory selmotics 
0 CSCW o Linguistics 
Figure 3. The term'CMC' decomposed. 
1.2.2 Interdisciplinary works 
In this investigation we deal with the exchange of text messages that constitute a 
human dialogue in a computer medium. Hence we can define the area of particular 
interest as the intersection of communication theory, medium theory and linguistics. 
Their combination results in a very interesting interdisciplinary area that analyses how 
new electronic media influence human discourse in a natural language. 
This area gives us the first group of interdisciplinary sources. It has no name in itself 
yet, but there is a substantial body of research here. As mentioned above, CMC deals 
with the influence of technology on human communication, hence in CMC there exist 
works that deal with discourse as it happens in those conditions (O'Connail el aL 1993, 
Sellen 1995) and in ATBC in particular (Riedl 1989). In this area there are also 
researchers whose background and interests lie in linguistics and writing research 
(Murray 1991, Spinuzzi 1994, Spitzer 1986, Tucker & Jones 1993) and researchers in 
HCI, interested in the design of tools for collaborative writing and hypertext authoring 
tools (Camino et al. 1998, Marshall & Shipman 1993, Marshall et aL 1994). 
For the purposes of the investigation, we will label the subject of interest of this area 
as 'electronic discourse', using the term 'electronic' in a broad sense to denote a human 
discourse as it takes place in a computer or technological medium. The examples of 
works that concentrate on comparative properties of oral, written and electronic 
discourse are Ong (1982), Bolter (1991), Finnegan (1988). 
The second type of interdisciplinary sources are methodological works in HCI. The 
sources especially valuable for our research would be the ones that perfonn a 
methodological reflection on software research methods and design by adopting insights 
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from other areas. The exemplary works are Suchman (1987), that reviews design as a 
culturally situated activity, and Luff et al. (1990), who seek to use findings of 
conversation analysis for the design of HCL The model work for this investigation is 
Winograd & Flores (1986) which proposes a design approach for tools and systems 
based on a radically new understanding of human communication and cognition. 
1.3 Conclusions 
Bearing in mind methodological and multidisciplinary traits distinguishing the present 
research, this section was required as an expanded introduction into the investigation's 
subject area and the method of treating it adopted for the thesis. 
This section has examined multidisciplinary aspects of the investigation, such as the 
'ontological threats' facing multidisciplinary research, main and auxiliary contributing 
subject areas and disciplines, and has placed the investigation within their framework. 
Dealing with methodological aspects of the investigation, this section has clarified 
some terminological questions and laid out the overall structure of the exposition, which 
starts at the most abstract level of general methodology, and then goes down to levels of 
special methodology and methods and finally (Part II), examining particular results. 
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2 Metaphors of communication 
This section operates on the level of general methodology in an attempt to explicate 
the assumptions about human communication that guide research and design activities. 
Our approach is based on the premise that the efficiency of software tools for the 
support of human interaction and communication will increase if we as designers reach 
a better understanding of human communication. 
Currently there exist two main approaches that can be used to conceptualise the design 
of software for human communication: message passing and data sharing (McCarthy et 
al. 1992). These approaches are used here as a point of departure for analysing more 
abstract models and metaphors of human communication. 
2.1 Message passing 
The message passing approach is currently the one that is widely accepted for the 
design and implementation of communication systems. Within its framework, designers 
would be concerned with such matters as message granularity, message descriptors and 
communication channels (McCarthy et al. 1992). The purpose of the system is assumed 
to be to provide a means of efficient transmission of messages. This approach is based 
on an understanding of the communication process as primarily a message exchange 
between participating parties (communicators). There exist a number of theoretical 
models based on this understanding that are usually subsumed under the umbrella term 
'transmission models of communication'. Here we will try to trace the origin of the 
transmission model together with the assumptions underlying this understanding of 
communication. 
2.1.1 The transmission model of communication 
The origin of the transmission model is sometimes traced to Lasswell's (1948) formula 
for mass communication and propaganda (Underwood 1998, Leiss 1994): 
convenient way to describe an act of communication is to answer the 
following questions: 
Who 
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Says What 
In Which Channel 
To Whom 
With What Effect? 
The scientific study of the process of communication tends to concentrate 
upon one or another of these questions. Scholars who study the 'who', 
the communicator, look into the factors that initiate and guide the act of 
communication. We call this subdivision of the field of research control 
analysis. Specialists who focus upon the 'says what' engage in content 
analysis. Those who look primarily at the radio, press, film and other 
channels of communication are doing media analysis. When the 
principal concern is with the persons reached by the media, we speak of 
audience analysis. If the question is the impact upon audiences, the 
problem is effect analysis. - HD. Lasswell (1948) Propaganda, 
Communication and Public Opinion (quoted in Leiss 1994: 128). 
This formula already contains the essential elements of the transmission model: the 
two communicators connected by the channel. Communication is understood as sending 
something (signals, messages, information, etc. ) to control the receiver's behaviour by 
causing desired changes in the receiver's state. 
2.1.1.1 Shannon-Weaver Mode I 
The classical and very influential work which to a large extent shaped further 
development of communication research is 'The Mathematical Theory of 
Communication' by Claude Shannon and Warren Weaver first published in 1949, a year 
after Lasswell's work. The book comprises two distinct, but related works, the first 
being Shannon's 'The Mathematical Theory of Communication', the second part being 
Weaver's 'Recent Contributions to the Mathematical Theory of Communication', which 
contains explanations in non-technical terms and speculations on its scope and further 
developments. 
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The value of the mathematical approach contained in this work for technical 
communication systems and information theory is profound. Most of the technical 
communication systems still operate on these principles. However, here we will mainly 
be interested in the impact it had for the general understanding of the process of 
communication. Perhaps the key contribution later adopted by many researchers in other 
areas is the diagram of the communication chain, which comprises information source, 
transmitter, channel, receiver and destination (Figure 4): 
INFORMATION 
SOURCE TRANSMITTER CHANNEL RECEIVER DESTINATION 
NOISE SOURCE 
Figure 4. Communication chain (adapted from Shannon 1948). 
Messages originate at the information source. It is important to note that there is 
assumed to be a finite number of possible messages, so the source just performs a 
choice from the specified set. From the source the messages pass through the 
transmitter, where they are transformed into a signal suitable for sending over the 
channel. The receiver performs the opposite operation. It restores from the signal 
received the original message, which is then passed to the destination. While passing 
through the channel, the signal can be distorted by noise. As we will see later, the 
concept of noise in the channel is a very important contribution to both technical issues 
and a more general understanding of communication. 
2.1.1.2 Further development of transmission model 
The main question for us here is to what extent this model can be generalised for 
human communication processes. It would seem that from the very beginning the 
authors themselves are unclear about this. At first the model was aimed at technical 
applications only and Shannon explicitly stated that 'semantic aspects of 
communication are irrelevant to engineering problem' (Shannon 1949: 3). However 
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describing the model later, he virtually contradicts himself, equating the technical 
destination and the human one: 'destination is the person (or thing) for whom the 
message is intended' (Shannon 1949: 6). This discretion, although wavering, about the 
model's scope is totally discarded by Weaver, who gives a definition of communication 
that includes both human and technical communication (Weaver 1949: 95). He identified 
three levels of application of the model: 
LEvEL A. How accurately can the symbols of communication be 
transmitted? (The technical problem. ) 
LEvEL B. How precisely do the transmitted symbols convey the desired 
meaning? (The semantic problem. ) 
LEVEL C How effectively does the received meaning affect conduct in the 
desired way? (The effectiveness problem. ) - Weaver 1949: 95. 
He claimed that with minor changes this communication model is applicable for all of 
these levels. For example, the semantic problem (Level B) can be conceptualised within 
its framework as the introduction of semantic noise into the communication channel and 
consequently, semantic receiver between the engineering receiver and the destination 
(Weaver 1949: 115). From a methodological viewpoint, an approach for dealing with 
semantic noise is absolutely the same as that for engineering noise. 
2.1.1.3 Applications for human communication 
The viability of the application of this model to human communication is by no means 
evident. In assessing its appropriateness for human communication the following 
shortcomings of the transmission model are pointed out (Underwood 1998)2: 
0 The transmission model usually omits relations between sender and medium. In 
human communication it is evident that the communication medium chosen,, its 
possibilities, constraints and social entailments influence the sender. Hence on the 
2 Different authors use different terms to refer to communicating parties. We will be using the terms 
4 sender' and 'receiver', which are equivalent to 'source' and 'destination' in the Shannon-Weaver model. 
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communication chain diagram (Figure 4) there should exist some indication of this 
influence of the medium (channel) on the source and the destination. 
0 The transmission model disregards social context in which a particular 
communication instance takes place. Behaviour quite appropriate in some 
circumstances would seem strange under other ones. For example, in human 
communication a lot depends on the relationships between the transmitter and the 
receiver. The same message can have very different effects depending on who 
communicates with whom. This is a drastic difference from the purely technical 
systems, where the effect of a message on the receiver is determined at design time. 
To account for processes specific for human communication, such as wider human 
context and interpretation, other models were developed, e. g. Jakobson's model for 
linguistic communication: 
The ADDRESSER sends a MESSAGE to the ADDRESSEE. To be 
operative the message requires a CONTEXT referred to, ... seizable by 
the addressee, and either verbal or capable of being verbalised; a CODE 
fully, or at least partially, common to the addresses and addressee... and 
... a CONTACT, a physical channel and psychological connection 
between the addresser and the addressee, enabling both of them to enter 
and stay in communication. - R. Jakobson (1960) Linguistics and Poetics 
(quoted in Ndth 1990: 185). 
Every one of the six elements performs some particular function, but the main 
elements into which a communication system is partitioned are the same: two 
communicators and a channel. 
2.1.1.4 Linearity of the transmission model 
Transmission models are often criticised for their linearity. It is important to be clear 
what we mean by this now all-too-popular word. We have identified three senses in 
which this word is currently used. The first one denotes that communication as 
conceptualised in the Shannon-Weaver model is a one-way process (Underwood 1998). 
A receiver's role was assumed to be passive. It was only accepting and responding to the 
information, whose origination is the sender. This role asymmetry is reflected in 
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Weaver, who suggested a semantic receiver, but not an equivalent semantic transmitter. 
The outgoing message was assumed to be clear. This type of linearity is connected with 
causality, a receiver being manipulated by a sender. It is an inheritance, along with 
Lasswell's formula, of mass media and propaganda theory that are mainly concerned 
with the desired effect on an audience. 
In our opinion it is misleading to apply the term 'linear' to this aspect of the 
transmission model, because it leads to such vague and in the long run misleading 
expressions as 'linearity of effect on audience' (Ang 1994), 'linearity of distribution' 
(N6th 1990). We would suggest that 'unidirectional' or 'one-way' are better terms for 
referring to this situation. 
The criticism of the unidirectional character of this model and domination of the 
transmitter over the passive receiver has resulted in the introduction of a second channel 
conveying messages from the receiver to the transmitter. Instead of a fixed source and 
destination we now have interpreters or communicators that alternate in roles of sender 
and receiver (e. g. Osgood & Shramm's model in Underwood 1998). Thus linear models 
of communication have evolved into circular ones. 
The second sense in which term 'linear' is used is linearity of the communication 
chain, as represented on the graphical diagram of communication chain (Figure 4). 
Messages pass from one point to another through the linear path. Perhaps this simple 
and clear representation caused such popularity of the term 'linearity' in dealing with 
this model. 
In our opinion, this passing of messages through the chain is in fact more related to 
the third aspect of linearity - that of temporal linearity. It is fostered by the message 
exchange through the channel. Only one message can be passed through the channel at 
any given time. The signal carrying it can be very complex, consisting of many 
functions of many variables, but only one message can be communicated through the 
channel at a time. We will refer to this third aspect as 'sequentiality'. According to this, 
interaction of two communicators is conceptualised as a sequential exchange of 
messages. First one sends a message to another, then roles change and the other replies. 
In cases where it is not possible, it is a methodological requirement that the system be 
viewed this way. For example, in the simulation modelling of two interacting modules, 
18 
where they could influence each other simultaneously and continuously, it would 
usually be assumed that they influence each other in a discrete fashion, first one, then 
another. This technique is called 'synchronisation' (Chemenkiy 1996). 
When dealing with these two latter types of linearity, it is important to make a 
distinction between communication as a process and a single communication act. The 
communication process is conceived of as a sequence of communication acts in time. 
These two types of linearity are basic properties of the transmission model and were not 
modified in later variants. In spite of all the changes and additions to the transmission 
model the basic understanding of communication remains the same. It always implies 
the basic 3-module scheme of transmitter, receiver and channel. Communication is 
understood as a sequence of communication acts in which something is being sent, 
moved from one communicator to the other. 
2.1.2 Conduit metaphor 
Lakoff and Johnson (1980) point out that our understanding of language is based on 
the conduit (communication tube, transmitter-receiver) metaphor: 
Figure 5. Basic conduit 
According to the metaphor: 
Ideas (or Meanings) are Objects. 
Linguistic expressions are Containers. 
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Communication is sending. 
The speaker puts ideas (objects) into words (containers) and sends them 
(along a conduit) to a hearer who takes the idealobject out of the 
word1container. - Lakoff & Johnson (1980). 
This metaphor carries with it certain epistemological implications. It implies that 
information is contained in words, and is transmitted from one interlocutor to the other, 
meaning is independent of the speaker and hearer and reflects some situation in the real 
world. That epistemological background perhaps explains the fact that Weaver paid 
attention to the problem of meanings. In the Shannon-Weaver model, separate words 
were assumed to have 'unit meanings' (Weaver 1949: 100). The effect on the receiver 
was determined by this meaning contained in the message. 
The similarity between transmission models and the conduit metaphor is evident. 
Shannon first proposed the transmission model as a solution to a purely technical 
problem, but the way we conceptualise any other communication process is also 
determined by this metaphor: 
Our basic orientation to communication remains grounded, at the 
deepest roots of our thinking, in the idea of transmission: communication 
is a process whereby messages are transmitted and distributed in space 
for the control of distance andpeople. - Carey 1989: 15. 
This allowed Weaver to easily use it as a metaphor for any communication process, 
hence his emphatic exclamation that 'even words are right! ' (Weaver 1949: 116). Thus 
we can conclude that one of the reasons for such a wide and enthusiastic adoption of 
transmission model is that it is closely related to, and is in accord with the conduit 
metaphor of language. 
It was the classical variant of the transmission model that was most influential and, in 
spite of all the improvements that were made in the area of communication research, it 
was used most often by non-specialists. The main properties and implications of the 
transmission model as it was generally understood can be summarised as following: 
A communication chain in its simplest form consists of a sender and a receiver, 
connected by communication channel. A communication process is a sequence of 
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communication acts. A communication act is the sending of a message from source to 
destination through the channel. Message is assumed to have a meaning that is 
(contained' in it and deten-nines the effect on the receiver. 
2.2 Data sharing 
An alternative approach to the design of communication systems is data sharing. 
Within this view design is mainly concerned with modifications of the data structure 
and control of access to it (McCarthy et al. 1992). Currently there is no single theory 
underlying this approach the way the transmission model and conduit metaphor underlie 
the message passing approach. In this section, an attempt is made to suggest theories 
that can inform design and serve as a theoretical foundation for the data sharing 
approach. 
2.2.1 Theory of autopoietic systems 
The ideas we will be dealing with in this section were originally expressed in the 
biological theory of cognition in which the emphasis was placed on the autonomy of 
interacting organisms. To make such interaction possible, living organisms should have 
a certain type of internal organisation, called autopoietic, which supports the 
continuation of their existence as unities in an environment. 
First of all, it is important to note that speaking of unities and their relationship with 
the environment is only possible for us as observers. To speak of any unity it is 
necessary to perform an act of distinction that separates unity from its environment. 
Often this is done implicitly. For instance, we easily identify two communicating 
persons as unities distinct from their environments. In other cases, such as social 
phenomena, this process is not so straightforward. When dealing with such phenomena, 
we may talk about a small group situated in an organisation, which, in turn, is situated 
in an even broader context. Doing this implies perfon-ning an act of distinction, defining 
boundaries for these unities in a social space. 
In dealing with such distinct unities the primary attention is paid to their structure, 
which is defined as components and relations constituting a particular instance of a 
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unity (Maturana & Varela 1987: 47). When such structured unities in the course of their 
coexistence reciprocally influence each other, it gives rise to structural coupling: 
We speak of structural coupling whenever there is a history of recurrent 
interactions leading to the structural congruence between two (or more) 
systems. - Maturana & Varela 1987: 75. 
This approach carries with it very deep epistemological issues, but here we will only 
describe model of communication between organisms as viewed according to this 
theory. 
The introduction of an observer leads to a definition of behaviour as something that an 
observer can describe as changes in the structure of an entity (because for the entity 
itself there only exist changes in its internal state). Communication is understood as a 
process of mutual perturbations between structurally coupled autonomous entities. Thus 
from the viewpoint of an observer, communication is seen as a structural coupling of 
human beings that leads to co-ordinated behaviour: 
As observers we designate communicative those behaviours which occur 
in social coupling, and as communication that behavioral coordination 
which we observe as a result of it. - Maturana & Varela 1987: 195. 
The main point here is that the effect on the communicating party is determined not 
by the perturbing agent, but by the communicator's structure. 
This view of communication takes strong issue with the transmission model. 
According to autopoietic theory there is nothing that is 'communicated', i. e. sent from 
one point to another. The influence of the source only triggers the state changes in the 
destination, but what processes will actually take place is determined wholly by the 
structure of the destination: 
... saying 
does not ensure listening. From the perspective of the 
observer, there is always ambiguity in a communicative interaction. The 
phenomenon of communication depends on not what is transmitted, but 
on what happens to the person who receives it. - Maturana & Farela 
1987: 196 
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From the viewpoint of this model, messages are only a mechanism of structural 
coupling, the means by which source influences destination. Terms such as meaning, 
are only possible as semantic description of behaviour of the systems made by an 
observer. From the viewpoint of operation of a communicating entity it is misleading to 
speak of any meaning or information associated with them. These are only structures of 
communicating entities that define the set of possible interactive situations. Human 
communication is thus understood as co-ordinated behaviour mutually triggered among 
members of a social unity. 
A graphical representation of the communication process within this framework is 
presented in Figure 6. Here communicants are drawn as gears, whose co-ordinated 
rotation is understood as communication and is made possible by their respective 
structures. 
Communicant 
XA 
Con Communicant 
Figure 6. The structural metaphor of communication. 
2.2.2 Humboldt-Potebnya theory 
Just as the transmission model is reflected in and related to the conduit metaphor of 
language, the autopoietic model of communication also has its equivalent in linguistics. 
Such orientation is reflected in the works of German philologist Wilhelm Humboldt 
(1767-1835) and Russian linguist Alexandr Potebnya (1835-1891). Based on these 
sources, Nikolai Rubakin (1862-1946) has developed a discipline he called 
biblioscience. One of its branches, dealing with the psychology of a reader and reading, 
was called bibliopsychology. 
Here is how one of the main laws of bibliopsychology (Humboldt-Potebnya law) is 
formulated by Rubakin: 
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Lr.. 
. human speech, as well as all its elements down to a single word and 
even a sound or a letter, is only a means of exciting psychical 
experiences, ... but not a means of transfer or transmission of these 
experiences. - Rubakin 1977: 61. 
Then Rubakin proceeds with quoting Humboldt's work "On the main Elements of 
Language": 
... exchange of speech and understanding is not a transfer of a given 
content in the person who understands, as well as in the speaker, this 
contents should develop from its own internal strength...; all that the 
former one (i. e. understanding listener, reader) receives, is only in his 
own harmonious and attuned excitation. - Rubakin 1977: 61. 
Similar ideas are expressed in Potebnya's works: 
There exists a widespread opinion that word is needed to express a 
thought and transfer it to another person. ... But how can a thought be 
transferred to another? Thought is something that happens inside a 
thinking person. How can something happening inside one person be 
transferred to another one? Is it possible to take it out of one's head and 
place in the header of another one? ... Human personality is something 
isolated and inaccessiblefor others. - Rubakin 1977: 62. 
In these quotations the properties of communication on which the autopoietic model 
makes stress can be identified: autonomy of communicants, active character of listener, 
absence of a meaning contained in messages. 
To draw a terminological parallel with the conduit metaphor and the 'communication 
as transmission' line of reasoning, we will use expressions 'structural metaphor' and 
'communication as sharing' to refer to this alternative perspective. 
2.3 Interaction of the metaphors 
This section traces interaction and implications for research and design of the two 
perspectives identified above. These perspectives on human communication seem to 
imply very different understanding of the phenomenon. Nevertheless, the main goal of 
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this section is to attempt to reconcile them and place them within some common 
framework. 
2.3.1 'Open systems' approach 
We have labelled here as 'open system' approaches that view communication as a 
dynamic process that takes place in a wider context. This understanding emphasises the 
fact that any system 'involving life or mind, or simulating life or mind, is an open 
system' (Wilden 1972: 203). It necessarily participates in an exchange of energy, 
information, etc. with the environment (context, super-system) in which it is situated. 
Both the transmission model and the autopoietic model reviewed above conceptualise 
a communication system as a closed one. In different models this requirement is 
reflected in different ways. In the Shannon-Weaver model, it figures as the requirement 
for a finite set of possible messages known beforehand by both sender and receiver. In 
semiotical theories, communication relies on a shared code, which implies some set 
repertoire of signs common for both sender and receiver (e. g. Jakobson's model cited 
above). The concept of meaning becomes possible only in such a closed system, where 
there has been identified some sort of closure within which the effect of a particular 
message on the receiver can be predicted. 
In terms of the autopoietic model of communication the closed character of the system 
is seen as a finite set of possible structural transformations of communicating entities. 
Communicating entities form a closed system, in which the triggering of respective 
states is specified by the system's own structure (N6th 1990: 179). 
In contrast to it, from an open-system perspective, communication should be 
examined as 'a symbolic process whereby reality is produced, repaired, and 
transformed' (Carey 1989: 23). 'Meaning' associated with a sign is not provided, but 
should be created in the process of communication. Within the frames of reference of 
the transmission and autopoietic models the open nature of the communication system 
would be conceptualised as either the appearance of new messages or the disruption of 
consensual domains. 
On the level of analysis of communication the open system approach results in the 
realisation that these models are not so incompatible. As a model they both have to 
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'close' the open system and the way it is done is defined by appropriateness. 
Consequently the reviewed models are not mutually exclusive. These are just language 
tools that assist in and guide our thinking. Lakoff & Johnson (1980) state that every 
metaphor highlights some aspects of reality, downplays others and hides still others. To 
maintain the awareness of the relative character of the linguistic tools, we prefer to 
speak of metaphors of communication instead of models or theories. 
Rorty (1989) stated that units of communication are not separate words, but 
vocabularies as wholes. This thesis has an important consequence that the metaphors 
cannot be mixed at will. Each metaphor has a consistency within itself and it is 
impossible to merge it at will with the words from another metaphor. Only re- 
description of the whole phenomenon is possible. 
2.3.2 Summary 
The metaphors we are dealing with in fact represent different ways of describing the 
same phenomenon. At their roots these metaphors differ mainly in their stress on 
different aspects of the communication process and its purposes. At this level one model 
can often be re-described in terms of another one. It is only in their ftu-ther development 
that they become more and more diverse, resulting in very different methodologies, 
terminologies, etc. thus becoming very hard to reconcile. 
The interrelationship between the two metaphors is summarised in Table 1. They may 
assume different forms, but are always present on every level of analysis from a 
linguistic metaphor down to a particular software design approach. 
Communication as... Transmission Sharing 
Reflection in linguistics Conduit metaphor Co-ordination metaphor 
(Humboldt-Potebnya theory) 
Model of communication Transmission model Autopoietic model 
CSCW design approach Message passing Data sharing 
Table 1. Interaction of the transmission and the sharing aspects of communication. 
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This interaction is clearly reflected in the language itself Below there are presented 
some meanings of the word communicate from the OED (p. 699), sorted according to 
the 'transmission' and 'sharing' aspects of communication (Table 2). 
Transmission Sharing 
1. To give to another as a Partaker; to give Communicate [f L. to make 
a share of; to impart, confer, transmit common to many, share, divide... 
(something intangible or abstract, as light, 
heat, motion, a quality, feeling, etc. ) 
4. To share, share in, partake of; to 
use, or enjoy, in common (with); to 
2. To impart (information, knowledge, or share uith (either by receiving or 
the like); to impart or convey the bestowing). Arch. 
knowledge of, inform the person of, tell. 
5. To have a common part, take part, 
b. To impart by way of information to a partake, participate, share. ... Obs. 
society, the readers of a journal, or the 
like; to make a 'communication'. 
9. To hold intercourse or converse; (now 
always) to impart, transmit or exchange 
thought or information (by speech, writing 
or signs); to make a communication. 
Table 2. Definitions for the word 'communicate'. 
It can be clearly seen that the word communication in its origin and older meanings 
had strongly stressed the sharing aspect of communication. But with the development of 
human history the transmission metaphor came to the fore, while sharing aspects of 
communication became overshadowed. The 'sharing meanings' of the word are marked 
as obsolete or archaic. Here we have a perfect example of the operation of metaphors: 
some aspects of the phenomenon are stressed and others necessarily overshadowed. 
It would seem that electronic media promote the sharing metaphor of communication 
once again in human history. In more detail the issues of interaction of different media 
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and aspects of communication will be dealt with in Part 11 in a comparative analysis of 
oral, written and electronic discourse. 
2.4 Conclusions 
The reason for such a detailed discussion of the historical background and 
development of the metaphors of communication is that their implications run very 
deep. Models and metaphors are much more than just 'graphic representations of the 
elements of communication and the process of their interaction' (N6th 1990: 174). They 
are 
not merely representations of communication but representations for 
communication: templates that guide, unavailing or not, concrete 
processes of human interaction - Carey 1989: 32. 
This is true both for design activities and for culture in general. For example, some 
authors highlight religious motives underlying the transmission model (Carey 1989), 
others explore its political implications (Ang 1994). In the area of HCI some authors 
identify metaphors underlying and guiding interface design (Sorensen 1992, Norman & 
Chin 1989) or hypertext authoring (Selber 1995). 
On the level of methodology the adopted metaphor of communication defines its most 
general aspects, the overall orientation of a researcher. For example, Lasswell's formula 
(cited above) not only defines the communication act as such, but in the very next 
paragraph this definition is used as a methodological basis for taxonomy of branches of 
communication science,, thus guiding all the further research. Influences of the 
transmission model and technological determinism are reflected even in the name of the 
subject we are dealing with - 'Computer-Mediated Communication' and 
'Asynchronous Text-Based Communication'. The type of the medium (channel) is used 
to classify different communication situations. This classification is based on the 
implicit assumption that properties of channels have a definitive influence on 
communication processes. 
The open systems approach draws our attention to the fact that we design a closed and 
deterministic technical system, which at the same time has to operate within an open 
and inherently indeterministic social context. It is impossible to devise a technical 
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system in such a way as to reflect the dynamics of the context in full, so the question 
here is the one of finding the most approximation appropriate for our particular purpose. 
Consequently, in dealing with these models we first of all have to be concerned with 
their entailments and domains of successful application, rather than 'correctness'. It 
would be misleading to reject any model categorically, because for different purposes 
and in different contexts its application might be quite viable. For example, even the 
classical variant of the transmission model can be successfully used to conceptualise 
complex human interaction in certain communicative situations (Leiss 1994). 
The implication of these considerations for design is that in analysing and 
implementing a technical system (which is necessarily a closed one), attention should be 
paid to the usage. Winograd & Flores (1986) use the term 'breakdown' to refer to the 
situation when an obstacle to normal operation of the system leads to consideration of 
its internal dynamics. The way users work with a system (or around it) and breakdowns 
in its performance are indicative of the wider context in which the system is situated, 
and thus can provide useful insights for better design solutions. 
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3 Interaction of the metaphors in CMC research 
This section examines how the two metaphors of communication identified above 
have influenced the understanding of the phenomenon of computer-mediated 
communication and consequently research in the area. The section traces the 
development of the dominant CMC theories, their major tenets and shortcomings. Thus 
the discussion proceeds from general methodology to the level of special methodology 
and methods. 
3.1 Models of CMC 
Rice (1992) suggests that social analyses of computing may be categorised into two 
broad theoretical perspectives. System rationalism presumes rational design and use of 
systems, while segmented institutionalism presumes social conflict over the control and 
interpretation of computing. He concludes that one must relate technologies to the 
organisational structures and the historical processes whereby the technologies were 
imagined, sought, created/obtained, implemented and interpreted. 
In the present investigation we concentrate on the methods suitable for and leading to 
the design and implementation of the software systems. The perspective that was 
concerned with these aims is systems rationalism and consequently this review includes 
models and theories developed from this perspective. 
However the awareness of the broader social and cultural context is indeed important, 
as was shown in the analysis of the metaphors of communication above. That is why we 
also take into consideration organisational, cultural, and psychological aspects of CMC, 
but only where it seems appropriate and to the extent of practical bearing on our 
concems. 
3.1.1 Technological determinism 
Earlier CMC models sought to identify effects of introducing a technical 
communication medium into human communication processes by concentrating on 
technological traits of the media, hence the term technological determinism under which 
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they are usually subsumed. Several theories were developed along these lines (Spears & 
Lea 1992), and these are discussed below. 
The social presence model. This research programme was originally concerned with 
communication via telephone, audio and video links. However, it was very influential 
and widely applied in the analyses of CMC. According to this theory, the main factor in 
the communication medium is its'social presence'. The social presence is conceived as a 
single factor that comprises a number of dimensions relating to degree of interpersonal 
contact and is typically characterised by dimensions such as unsociable-sociable, 
insensitive-sensitive, cold-warm and impersonal-personal. Different communication 
media can be ranked according to the degree of social presence they support. Electronic 
mail and conferences then presumably occupy a relatively low position in this ranking, 
somewhere between business letters and the telephone. 
A more-or-less explicit corollary of the social presence model is that the greater the 
social presence the more likely the communicators will be able to bring all their powers 
of persuasion to bear and exert influence, whereas such powers should be progressively 
eroded as 'presence' decreases. 
Spears & Lea (1992) summarise that the result of studies was that influence and 
attitude change followed a pattern directly contrary to that predicted by the model. 
When attitude change occurred, it was consistently more in the direction of the source in 
the audio only condition than in face-to-face, with the closed circuit television in 
between. Also lots of studies produced contradictory results. Sometimes people 
exercised more influence (and showed less compromise) in sound-only conditions, and 
sometimes in supposedly more 'personalised' face-to-face conditions. 
The cuelessness model. This model was developed to account for the shortcomings 
of the social presence approach. Again, many of the explicit or implied comparisons 
were between face-to-face communication, audio and closed circuit television. 
Nevertheless, much of the findings can be applied to CMC. 
In contrast to the notion of social presence, cuelessness was originally defined as an 
information-based rather than a phenomenological and psychological concept, being 
simply an aggregate number of social cues available to communicants. In its 
development the cuelessness model underwent modifications. For example, although 
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cuelessness was originally predicted to affect behaviour directly, its effect was 
subsequently argued to be indirect, mediated by 'psychological distance' and dependent 
not simply on the number of available cues, but on the number of 'usable' ones. In this 
respect the concept of 'psychological distance' seems to be very close to the more 
phenomenological notion of 'social presence'. 
All in all, it is not at all clear that this model is any more successful in explaining the 
awkward and contradictory results encountered by the social presence model. 
The reduced social cues (RSC) model. This research programme was implemented 
by a group from Carnegie-Mellon University. First of all, the studies from the outset 
have been concerned with CMC, so many of the problems of extrapolation of findings 
from another media do not arise. 
The materials presented in this model suggest that behaviour within CMC tends to be 
relatively uninhibited (as reflected inflaming 3) and that, consequently, group decisions 
made in CMC tend to be more polarised, extreme and risky than in face-to-face 
conditions. A central factor underlying this approach is the absence of social and 
contextual cues, leading to the reduced impact of social norms and constraints. This 
approach implicates a range of theories and concepts which also seem to have been 
developed and refined over time. 
The interpersonal noise model. To the three models reviewed in Spears & Lea 
(1992) we add here a model that tried to account for the result of studies that showed 
greater efficiency of communication in the conditions of smaller numbers of personal 
cues. It has been suggested that filtering out the irrelevant information allows 
concentration of attention on the idea or proposal rather than on its author. This was 
reflected in the change of terminology: 'interpersonal cues' have became 'interpersonal 
noise' to be filtered out. There was no consistent research programme related to this 
model. It rather summarises an attitude expressed by some researchers (Lawley 1992, 
Hiltz & Turoff 1993). The important trait that differentiates this model from the 
' Flaming refers to the uninhibited use of strong language and expressions of hostility in email and 
conference conversations. This phenomenon has created much 
hype in mass media, but actually was 
grossly exaggerated (Lea et aL 1992). 
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previous ones is that it challenges the widespread assumption that the best (most 
efficient and effective) mode for communication is face-to-face. This assumption is very 
influential but seldom explicated, and below in Part 11 it will be demonstrated how it 
influenced the development of many software tools which strove to emulate personal 
contact, disregarding the unique properties of a particular medium, thus hindering the 
utilisation of its full potential. 
The information richness theory. Suggested in Daft & Lengel (1986) and Trevino, 
Lengel & Daft (1987), it was influential and popular in the area of Group Decision 
Support Systems, but conceptually was very similar to the CMC theories reviewed 
above. Within the framework of this theory different media were considered different in 
the richness of the information they could convey. Face-to-face communication was 
considered the richest medium, while formal written communication was positioned at 
the least rich end of the spectrum. Electronic media were positioned closer to the 
written, less information-rich pole. It was suggested that depending on a medium's 
richness, it could be used for certain kind of tasks, for example, tasks requiring groups 
to reach consensus will require information-rich media capable of conveying the whole 
wealth of emotionaL affective information,, while generating ideas tasks will require 
only transmission of those ideas and might be carried out in information-poor media. 
This theory has been supported (McGrath & Holingshead 1994) and significantly 
developed (Heeren & Lewis 1997) by some researchers, however other works (El- 
Shinnawy & Markus 1997) contain factual data that is in contradiction with the 
concepts developed in this theory. 
The models reviewed above are very similar in their essential points. All of them view 
the medium mostly in informational terms, regarding it as a channel with the bandwidth 
as a main property. Face-to-face conditions where visual and audio contact are fully 
realised are considered to have the highest bandwidth. Text communication (letters, e- 
mail, etc. ) do not have the same informational capabilities and consequently are lower 
in bandwidth. Medium (channel) is mainly conceptualised as a filter that can detain 
some information. 
Within this approach experiments could be set up to find out the relationships between 
the bandwidth and communication processes and behaviour. The attention is focussed 
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on such phenomena as anonymity, which was also conceptualised as the consequence of 
the lower bandwidth resulting from the absence of visual and biographical information 
about the author of a message, and flaming. In the analyses attention was concentrated 
only on the consequences of the introduction of the medium on an individual level. The 
dimensions of group and organisational settings were not taken into consideration. 
3.1.2 Problems of technological determinism 
As the area of CMC developed, data was accumulated that cast doubt on the main 
assumptions of these theories. The main problem encountered was contradictory 
findings. Every one of the approaches had a significant body of case-studies and 
laboratory data to support their conclusions, but these results often contradicted each 
other. In an attempt to reconcile them, all the communication processes and tasks were 
divided into task-related and socio-emotional. CMC conditions were considered 
impersonal (low in bandwidth and consequently social cues) and suitable for routine 
tasks, while face-to-face conditions were thought appropriate for the conflict resolution, 
clarification of ambiguities, etc. - highly emotionally loaded situations which required 
high bandwidth (Kraut et aL 1992). 
But the distinction between task-oriented vs. emotional interaction is in fact not so 
clear-cut as it would appear at a first glance. In processing the results of interaction, 
researchers found that it is often hard to classify even a single phrase or a sentence as 
being task-related or emotional. This problem becomes yet more complex if we try to 
analyse the whole message. For example, is the following conversation of emotional 
nature or is it task oriented? 
John: Gun? You gotta be crazy! Whatcha gonna shoot? Sand?! 
Susan: Something might attack us before we reach a village 
John: Yes like a sandstorm! This isn't Dune you know, there aren't any giant 
sandwonns! 
Figure 7. A dialogue transcript excerpt (McCarthy et aL 1992). 
The communicants in this excerpt are solving a specific problem, but at the same time 
it is impossible to ignore the emotional colouring in this exchange. In processing the 
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transcripts of on-line conversations, there is a need for a researcher to know the wider 
context of the interaction, because the phrase such as "This proposal does not seem to 
be grounded very well. " that seems to be clearly task oriented, may in fact reflect the 
antagonism between the communicants. 
As an example of rational information processing, organisational decision-making 
was often cited, but there exists another view on this (March 1991). Here the author 
stresses the emotional and social aspects of decision-making processes. According to his 
point of view, the choice situation in an organisation is: 
* An occasion for defining virtue and truth and for discovering or interpreting 
what is happening, what decision makers have been doing, and what justifies their 
actions. 
* An occasion for distributing glory and blame for what has happened and for 
exercising, challenging, or reaffirming friendship or trust relationships, antagonisms, 
or power or status relationships. 
" An occasion for socialisation and educating the young. 
" An occasion for having a good time and for enjoying the pleasures connected 
with taking part in a choice situation. 
We can see now that task-related and emotional aspects of human interaction cannot 
be separated either on the level of a single sentence, or on a higher one. This reflects the 
fact that in every situation people ftilfil both task-oriented and socio-emotional tasks. 
Thus the distinction of task-related and emotional contents of on-line communication, 
on which many explanations were built, starts to look rather artificial. 
Another grounding assumption to go was that filtering audio and visual information 
would lead to less emotional and more detached interaction, oriented mainly on rational 
aspects of communication. We will demonstrate it here with the example of text-based 
virtual reality, namely 'multi-user dungeons and dragons' (MUDs). Multi-User 
Dungeons & Dragons is a type of multi-user game environment where a group of 
players,, each having a terminal, can wander about in some imaginary land. The 
information about landscape and users is stored on a central server, which supports user 
connections and co-ordinates their interaction in the virtual world. Usually user dialog 
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and interface are organised in a form of text. Users can read descriptions of scenes and 
objects, send commands to manipulate them, and exchange broadcast or personal 
messages with each other. In our classification MUDs fall under the category of 
synchronous text-based communication. 
These games are still very popular with high-school and college students. They are 
often used as a meeting place where one can chat with other people besides role- 
playing. There is also the positive experience of using this medium for academic 
purposes, e. g. to hold'virtual conferences' (Hand 1994). 
With their text-based character of communication,, MUDs are similar to computer 
conferences and electronic mail, which are considered to be detached and task-oriented. 
But if we look at the MUD phenomenon, one can strongly doubt it. 
Mara nods 
Tao is very lonely 
Mara frowns. "I'm sorry to hear that! " 
Tao says "I just have to do something" 
Tao says "I need love and companionship in RL 4,, 
Tao sighs 
Figure 8. A MUD conversation (Bruckman 1992). 
Considering the degree of self-disclosure in this very short excerpt, the conversation is 
definitely not impersonal. A lot of people feel that MUD participation is very important 
for their emotional life. Bruckman (1992) quotes one of the MUD players who spends a 
lot of time on it: I feel the friendships are much deeper and have better quality than the 
ones I ahve made in RL 0. Whatever the reasons are for such a statement, it is evident 
that the medium's ability to support emotionally rich conversation was greatly 
underestimated. 
RL stands for'real life'. 
Original spelling preserved. 
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Also deserving attention is the fact that there appeared some means to convey 
emotional information. Now in the text medium there is some kind of 'body language' 
available. Smileys (emoticons) - small faces lying on their side (e. g. : -) :()- can be 
produced to denote humorous statements, jokes, displeasure, etc. The medium can also 
convey other aspects of non-verbal information: "nodding", "sighing", as in the example 
(Figure 8). Thus the expansion of the bandwidth was achieved not by technical, but by 
social means. Cues lost in the process of mediation are reintroduced in a new form. 
If we follow a purely informational definition of the bandwidth, then books, which 
also belong to text-based communication should also be felt as an impersonal and 
detached medium. But it is evident that books are by all means quite capable of 
conveying rich emotional information when needed. 
Similar conclusions can be reached concerning anonymity in text media. For instance, 
in MUDs users often use pen-names, which makes possible absolutely new 
communicative situations. For instance, one person can have multiple pen-names or a 
group of people can have a single group identity. Once again the studies showed that 
the consequences of anonymity can be positive under some circumstances and negative 
under other. Er & Ng (1995) reviewed findings on anonymity in group decision support 
systems (GDSS) and claimed that the results were "inconclusive and contradictory". 
Sometimes people prefer to work face-to-face, sometimes they choose a medium with 
less cues (hence supposedly less personal) even for highly personal and emotional 
interaction as exemplified by the phenomenon of the telephone hotline. 
When attempts are made to analyse the introduction of CMC into a real organisation, 
instead of a laboratory small group, the scale of problems increases. On this level 
contradictory findings were an even bigger plague for researchers. It was, for example, 
posed that the introduction of e-mail and computer conferencing tend to disrupt 
organisational hierarchies. Some controlled experiments on social status seemed to 
corroborate this (Dubrovsky et al. 1991), but implementation in a real organisation 
proved otherwise (McCreary 1989). The presence of a moderator is sometimes very 
important, sometimes not. In a Hewlett-Packard experience, a moderator exerted a 
strong leadership in group discussions, while in another organisation it was possible to 
do entirely without one (Reynolds 1994). 
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There is a number of studies that touch upon interaction between organisational 
context and CMC system introduction (Caldwell et al. 1995Doherty & King 1998, Held 
et al. 1994, Morieux & Sutherland 1988, Rice & Tyler 1995, Wambach 1995), and 
again different researchers have very different and sometimes simply contradictory 
opinions: 
... the design of CMC for an organization also entails the design of a 
social system for that organization. - Hiltz & Turoff 1993. 
... technical or procedural changes will be moulded so as to fit in with 
the dominant culture rather than be allowed to distort it. - Reynolds 
1994. 
.. a technology does not change an organization's culture in some 
automatic way, instead its effects will largely depend on the pre-existing 
culture. - Grote & Baitsh 1991. 
These statements testify that in fact both organisational change and CMC system 
adaptation processes take place in a simultaneous and interconnected fashion. The main 
conclusion is that "group dynamics, organisational settings, social contexts, and 
behavioural aspects are all important ingredients in shaping the outcomes of using 
systems" (Er & Ng 1995). A CMC system and the organisation in which it operates 
form a complex unity, dynamics of which are not conveniently conceptualised within 
the framework of the reviewed models. 
The models reviewed above describe the consequences of removing the interpersonal 
cues, but they fail to notice a very important process taking place simultaneously - the 
appearance of new cues. Research into these processes will be very interesting. 
Communication is a self-regulating process and a breakdown in communication causes 
establishing some social protocol, which is not a property of a technical system, but of 
people using it. In the case of books these protocols have developed over ages and, as a 
result, books can provide both emotionally rich and impersonal and task-oriented 
interaction. In the case of relatively 'young' electronic medium there were no such 
protocols, which led to problems in the communicative interaction. 
All these points lead us to the conclusion that a purely informational approach to 
human communication is misleading even on the level of a single individual. Its usage 
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in the area of CMC and first of all operating with the notion of bandwidth in any 
disguise should be discontinued. 
3.1.3 Social psychological approach 
The accumulated body of results has led researchers to reconsider assumptions about 
technical determination in the consequences of the introduction of CMC into human 
communication. Contradictory findings were explained by taking into consideration a 
wider social context: a group and an organisation into which a CMC system was 
introduced. The fact that people augment technological properties of the medium with 
social protocols, transcending the limitations of technology, became universally 
recognised. Consequently the focus of attention has shifted from technical parameters of 
the medium to its usage, the way users themselves make sense of and utilise CMC and 
their cognitive constructs about medium. Here we label this approach as 'social 
psychological', because it attempts to take into consideration psychological, as well as 
social aspects of interaction: interaction in small groups (workgroups), organisations, 
even communication within a culture. This approach is exemplified in the collection of 
articles 'Contexts of Computer-Mediated Communication' (Lea 1992a). 
This shift in perspective called for the application of methods of data collection and 
analysis from the social sciences. Introduction of the methods from 'softer' sciences into 
disciplines that traditionally deal with 'hard' topics such as information systems, 
software design, etc. poses new methodological problems and calls for a critical 
appraisal of research and analysis methods. 
3.1.4 Problems of the socia I psychological approach 
The main problem in conducting studies in social sciences is the validity of results 
obtained. There are two types of validity: internal and external. The former deals with 
the design of a study in itself: Was an experiment designed correctly? Has a researcher 
actually measured what they claimed to have measured? The latter deals with the 
generalisation of the study results: Can we assume that relations established in the 
present study will hold true in another environment? In social sciences there is a 
substantial body of work concerning possible validity threats, artefacts and effects that 
can influence a study results. Attempts to avoid and neutralise these threats lead to 
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particular experimental designs and precautions in observations (Godefroid 1992, 
Campbell 1996, Popolov 1997). 
Methods of data collection used in the area of CMC can be divided into two large 
groups: organisational CMC case studies and laboratory experiments. This section 
examines these methods in order to identify possible validity threats. 
3.1.4.1 Case-studies 
The case study technique is observational, rather than experimental. In this case a 
researcher has no control over the conditions of the experiment. Usually data is obtained 
via email and conference transcript analysis. The most valuable feature of such studies 
is that they report the situation in a'real life', real working setting. 
Observational methods require some technique to code and structure the results 
obtained. The following problems (validity threats) are related to this method: 
(1) During data collection researcher and study initiators may influence the results; 
(2) The data obtained through observation has to be formalised and structured for the 
subsequent analysis. The method by which this is accomplished can be arbitrary. 
Some researchers recommended a phenomenological approach to data collection. This 
takes account of how participants themselves experience the introduction of the CMC 
system and the meaning they attach to this (Reynolds 1994). Very often this study is 
conducted via researcher-participant group discussions (Mason 1991). The known 
drawback of interviews is that they often yield an excessive amount of irrelevant and 
idiosyncratic information which is hard to analyse and summarise. Interviews rely on 
the skill of the interviewer to extract the needed data. This method, besides being very 
time and effort consuming, is open to various effects. They can also be liable to 
managerial influence (Lea 1991) as a validity threat specific for such studies. Very often 
studies initiated by management can result in artefacts. Knowing that the study is 
initiated and conducted under the auspices of the organisation's management, instead of 
reporting the real usage of the CMC, the subjects report 'approved' usage. This criticism 
is based on the discrepancy between the self-report data and the message content 
analysis reported by some researchers. This argument calls for caution when utilising 
the phenomenological approach and casts doubts on results obtained with it. 
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3.1.4.2 Controlled experiments 
In contrast to observational techniques, controlled experiments can be set up in a way 
that a researcher finds needed, but there always remains a question about the 
experiment's ecological validity, i. e. the ability to generalise results obtained in a 
laboratory setting to real life. The problem of external validity as applied to CMC 
experiments transforms into the question about similarity of laboratory and real-life 
groups. One can argue over the extent to which the results obtained for ad hoc 
assembled groups can be generalised to real life groups. 
One of the weak points is the choice of subjects. Usually subjects are students of the 
respective educational institutions. This is only natural, because they are easy to recruit. 
It has been stated by many researchers that the use of student subjects might give results 
that cannot be generalised for real-life groups (Er & Ng 1995). 
But the main problem with student subjects is not that students differ that much from 
other people, but that ad hoc groups do not have yet a common background, an 
established interaction pattern, and consequently their dynamics are different. A real-life 
group can be defined as one that solves a similar kind of task in relatively stable 
conditions and with almost the same participants over a long period of time. The 
communication patterns and roles are determined socially and this tradition is very 
strong and is not likely to be changed easily. Experiments that use the existing group for 
solving a new task, still put it into new conditions. This inevitably changes the group's 
communication processes. 
Groups in their development pass through different stages. McCreary (1990) quotes 
Tuckman (1965) for several stages in group development: 
1. Forming. In this phase individuals test which behaviours will be acceptable in the 
group. The main goal of this phase is understanding the group's task by its members and 
sketching the directions for its accomplishments. 
2. Storming. This phase is characterised by conflict between individuals, frustration. 
Discussing is more of an emotional character than actually working. During this stage 
individuals work out the group roles and sort out the issues of leadership. 
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3. Norming. Members of the group realise themselves as a unit. Conflict is changed 
by mutual help. The group settles down. 
4. Performing. Activities are task-oriented. Structure is viewed not as an end, but as a 
means of achieving the goal. 
If we watch workgroups in different stages of development throughout their whole 
lifecycle, the results can differ drastically. 
Experimental groups are usually required to perform the given task in a very short 
time. For example, in Adrianson's & Hjelmquist's (1991) experiment face-to-face 
groups had 60 minutes and groups in CMC conditions - 90 minutes to complete the task 
given by the researchers. In Dubrovsky et al. 's (1991) experiment the subjects were told 
to complete the task in 15 minutes, although in fact they were given as much time as 
they needed. This compression of group development phases muddies them, making 
people interact in a way different from a real life setting. Bales, whose Interaction 
Processing Analysis (IPA) was widely used in the area of CMC as a methodological 
basis for investigations, explicitly stated that his method is best suited for: 
... group that spends some significant part of 
its time in trying to 
accomplish some task in conformity with expectations of an external 
authority. -Bales 19 70: 5. 
Awareness of the crucial role a common background and natural timing of 
development of a group plays in its dynamics gave researchers a reason to question the 
validity of results obtained with laboratory groups (George & Jessup 1997) and even 
recommend discontinuing the use of student subjects altogether (Er & Ng 1995). 
However,, in our opinion, this criticism does not mean that controlled experiments 
should be abandoned completely. Their primary value lies precisely in the trait they are 
criticised for - ad hoc groups. Such groups have no mutual history, so social and 
technological properties involved in communicative interaction can be distinguished 
more easily. The process of establishing new social protocols can be fruitfully studied 
on such groups. At the same time the dynamics of group development should be taken 
into consideration when study methods are designed or attempts to generalise such 
studies are made. 
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3.1.5 Contextualism 
Viewing CMC in a wider social context allowed researchers to account for 
contradictory findings, but at the same time posed complex methodological problems. 
The relationship between behaviour and context is mutual and contemporaneous, so 
every activity is performed within a context and this activity changes this same context: 
Computer-mediated communication is embedded in a dynamic 
reciprocal relationship with context. - Lea 1992b. 
When taken in all its complexity, this unity which comprises a social context, 
processes of computer-mediated behaviour and a CMC system cannot be conveniently 
analysed. The studies' results show that under close inspection no two communication 
systems are alike, no two groups or organisations are absolutely identical, and so the 
results obtained in one setting cannot be generalised for others: 
... The effects of 
Group Support Systems are not at all generic, but rather 
are particular to specific systems and purposes. Few effects are likely to 
hold across all possible systems and all uses to which they might be put. 
Rather, the effects obtained in any given case will almost certainly be 
contingent upon a host offactors. - McGrath & Holingshead 1994. 
Combined with examination of data collection methods in the previous section, it is 
possible to state that if we adhere to rigorous demands for validity, neither internal nor 
external validity of CMC studies can be provided. These facts lead researchers to the 
conclusion that CMC and its social context should be investigated as a whole and "there 
is a need for context-specific, rather than generalizable conclusions" (Fulk et aL 1992). 
The theoretical perspective proposed to support this attitude is contextualism. It takes 
issue with logical empiricism mainly in the proposed role of theory testing. Within the 
framework of logical empiricism the rule for validating a theory is that it had to explain 
results obtained in very different conditions. In other words, its external validity should 
be distributed across conditions and environments as diverse as possible. 
Contextualism, on the other hand, maintains that all theories are true in particular 
conditions and false in some others. Instead of searching for the theory that would 
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explain as many experimental findings as possible, it seeks to identify contexts in which 
a particular theory holds true. 
Viewed from this perspective, contradictory findings stop posing a methodological 
problem. Instead of speaking of analysis of "CMC in organisations", the new research 
approach would deal with "a particular CMC in a particular organisation". 
In our opinion, the main shortcoming of this approach is that by a refusal to generalise 
we lose the predictive utility of theories. A theory not only explains something, but also 
allows making predictions. These predictions are based precisely on the ability to make 
generalisations across different environments. If a phenomenon is known to develop in 
a certain way under certain circumstances, then we can assume that in similar 
circumstances it will develop in a similar way. 
The potential for making predictions is a necessary trait of any theory or model that 
has to be used as a basis for the design of a software system. The consequence of the 
refusal to generalise for software design is that in every new circumstance this process 
has to be done from scratch. The practice of the development of software systems shows 
that, fortunately, this is not the case. The experience of designers is accumulated with 
time and can be used in new environments. The main problem is that this experience 
remains implicit. The main objective of models and theories is to explicate this 
experience to make possible its transfer between people, refinement through discussion, 
and more formal application. 
In the area of CMC researchers were unable to identify the properties of an 
environment which influenced behaviour and communication in computer-mediated 
conditions, unable to analyse (to split) a complex phenomenon into manageable parts. 
Thus they have resorted to contextualism in order to justify this failure. 
In the following sections we will address this problem with generalisation in more 
detail and venture our solution. Here we conclude with the summary of development of 
CMC models, their main points and shortcomings (Table 3): 
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CIVIC model Main points Shortcomings 
Technological The medium has automatic Contradictory findings 
determinism effects on human 
communication processes and 
behaviour. 
Social psychological Particular results depend on a The system when 
approach wider context in which CMC considered with wider 
system is situated. context becomes too 
complex to analyse. 
Contextualism The communication system is Practically an attempt 
an open one. to justify the failure to 
generalise. 
Table 3. CMC models summary. 
3.2 Change of the metaphors in CMC 
The previous section examined the historical development of models in the area. This 
section relates these models and the process of their development to the two metaphors 
of communication. 
3.2.1 The transmission metaphor in CMC research 
The review has shown that in CMC experiments and case studies contradictory results 
can be obtained. The usual methodological device for solving such problems is 
expanding the context in which the phenomenon is analysed. If differences in 
individuals' behaviour cannot be accounted for on the level of single individuals, then it 
is assumed that the source of these discrepancies lies 'beyond' individuals, in our case 
the groups in which they function. This approach, concentrating on a group level, 
explains some but not all fiindings, so organisations in which these groups ftinction also 
have to be taken into consideration as well. In accord with this reasoning our conduit 
scheme (Figure 5) of CMC in an organisation should be redrawn (Figure 9) to display 
multiple levels of context. In this analysis we do not move beyond the organisational 
level, but there exists evidence that cultural, ethnic, and even user gender conditions 
influence the technological preferences and reactions of users (Leventhal et al. 1996, 
Suchman 1997). 
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Organisation A 
Workgroup A 
User A 
Organisation B 
Workgroup B 
User B 
Figure 9. The conduit with multiple levels of context. 
Hiltz (1992) describes different perspectives on CMC: 
Technological determinism maintains that technological characteristics of the CMC 
will determine the users' behaviour. 
The psychological approach concentrates on the individual differences: attitudes, 
beliefs, emotional constitution, gender, age, etc. 
The human relations approach considers individuals as part of a workgroup. The 
small group norms and traditions are considered most influential in determining human 
behaviour. 
These perspectives correlate with the levels of context identified above. At the same 
time, concentrating on one of the levels, every one of them neglects the others. That is 
why some studies' results got into their 'blind spots' and could not be explained within 
the framework of any single approach. The more recent systems contingency approach 
maintains that all these classes of variables influence communication process and at the 
same time 
these sets of variables are not simply additive; they interact to form a 
complex system of determinants. - Hiltz 1992. 
Instead of talking about a single and separate variable, Hiltz (1992) prefers to operate 
with 'correlations between sets of variables'. This once again stresses the complex and 
holistic nature of the phenomenon of CMC. Users act within the context and at the same 
time every action taken by the users alters that very context: 
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The historical context (1) entwines individuals with the context such that 
they cannot be considered conceptually independent; (2) muddies the 
distinction across levels of analysis; and (3) implicates the individual in 
the historical context which then serves to influence individual 
behaviour, producing a dynamic set of mutually causal relations. - Fulk 
et al. 1992. 
Social properties of interaction can be illustrated by, for example, consideration of a 
person's rank. We talk about the rank of an individual, but it is not an inherent property 
of that particular individual, but rather a property of their interactions within the 
organisation. Their rank does not exist outside the organisation, but is transferred by the 
'rank in society' reflected by car, suit, etc. But rank manifests itself simultaneously on all 
levels of context, whether it is a one-to-one talk, group discussion or even solitary 
activities. This situation makes distinction between levels of context fuzzy. 
Above it has been shown that technological properties of the medium are not as 
important as how it is perceived and used. The notion of medium is not so clearly 
determined, because its technological properties are intermixed with the socially 
dependent usage. Such a situation can be best described as follows: 
A person who sits down at a word processor is not just creating a 
document, but is writing a letter or a memo or a book There is a 
complex social network in which these activities make sense. It includes 
institutions (such as post offices and publishing companies), equipment 
(including word processors and computer networks, but also all of the 
older technologies with which they coexist), practices (such as buying 
books and reading the daily mail), and conventions (such as legal status 
ofwritten documents). - Winograd & Flores 1986: 6 
Now it appears that Figure 9 should be enhanced by the arrows interconnecting all the 
squares. Moreover, the boundaries between the medium, group, organisation and 
individual become fuzzy, so we cannot determine where one block ends and another 
begins. Also, since every act performed by a human changes the traditions of 
organisations, the context in which the user operates, whenever we try to analyse even a 
real organisation, we are always late, because the context has already changed. Thus we 
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have a complex system where many processes take place simultaneously and all 
components are very interdependent. Such unity cannot be drawn. 
This analysis shows that research has been guided by the conduit metaphor. The 
problems encountered were still conceptualised within the framework of this metaphor 
with only some additions and enhancements. The experience of researchers and their 
final resort to contextualism has shown these attempts were not successful. Researchers 
have encountered the open nature of any communication system. The closure of an open 
system performed by the traditional conduit metaphor could not satisfy their needs any 
more. But currently they cannot suggest an alternative way of 'closing it' and so just 
refused to generalise the phenomenon at all. 
It is important to distinguish between the simplified application of contextualism in 
CMC and its much deeper actual nature. On the level of general methodology 
contextualism takes issue with logical positivism and views communication differently: 
Communication ... is viewed not as a unidirectional process in which a 
communicator does something to an audience, but rather as an active, 
reciprocal process of symbolic exchanges between individuals situated 
within a concrete social and historical reality. 
... a message or a piece of information 
is not an isolatable unit to be 
studied as an inde endent variable that produces particular effect on the 
receiver. Rather, it is inseparably intertwined with how the exchange 
occurs, with whom, andfor what purpose. Thus, the content or meaning 
of a message is not given a priori, but is constructed and reconstructed 
in the process and context of discourse [original emphasis]. - 
Georgoudy & Rosnow 1983. 
From the quotation above it is evident that the contextualist perspective explicitly 
rejects central implications of the conduit metaphor. This fact demonstrates that 
development of theoretical models in the area of CMC has culminated in a theory that 
took issue with the transmission metaphor. The important contribution of this 
investigation is that it goes farther than criticism of the transmission metaphor and 
proposes an alternative perspective, which can serve as a basis for further research and 
development of software. 
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3.2.2 Reasons for the change 
A very important question for the investigation is: Why CMC and electronic media in 
general have calledfor a change in the metaphor of communication? This sub-section 
addresses this question by examining in more detail the properties of electronic media 
and relating them to the two metaphors of communication. 
3.2.2.1 Interaction speed 
Using the terminology from the transmission model it is possible to say that electronic 
media make possible much faster exchange of messages between communicating 
parties. This speed up of information flow has several important consequences. 
Firstly, in conditions of new electronic media people actively choose what 
information they want to receive, from what source and in what form. The instances of 
such behaviour include switching TV channels, browsing the Internet, etc. This process 
results in the information received having no single identifiable source, and it becomes 
possible to speak of participation of the viewer in the generation of the final output, 
even if from the technical viewpoint information is still flowing in one direction only. 
With the help of electronic communication technologies the response of an audience is 
conveyed back to the sender without considerable delay even in the case of mass 
communication. Some authors label this mode of interaction as 'interactivity' and point 
out that it is not very compatible with the transmission model (Miles 1992). 
In CMC this situation is even more evident. Participants in an online communication 
are usually both contributors and readers. They actively interpret the incoming messages 
and compose their own contributions. There is substantial evidence that the mode of 
interaction in CMC as perceived by users is best described as collaborative meaning- 
making (e. g. Bakardjieva 1998), which is corroborated by the experience of distance 
educators: 
As a medium it is particularly conductive to information-sharing, 
brainstorming, networking and group synergy: that is, to generating an 
information-rich environment. - Harasim 1989: 61. 
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Roxanne Hiltz's experience with the Virtual ClassrooMTM shows that this medium is 
better suited for active learning and constructing one's knowledge, rather than simple 
information delivery (Hiltz 1990,1992). Students interact with each other and an 
instructor and in this process new knowledge is bom. Thus assumptions of the classical 
transmission model about the passive role of the receiver in communication do not 
accord with this new situation. 
The second consequence of increased speed of interaction is a change in the 
perception of the sequential temporal order of events. When the speed of interaction was 
relatively slow, we could observe the singular communication acts happening in a 
relatively stable context. With increased interaction speed, everything 'seems to happen 
simultaneously', at once. From our viewpoint as observers this breaks the sequential 
temporal order of events. In CMC, messages are exchanged in a sequence only from the 
technical viewpoint. Users themselves perceive time in this medium in a very different 
way. Hiltz (1992) calls this new perception of time in CMC a 'rolling present'. 
Arbitrariness of time in this mode of communication becomes even more evident if we 
consider a workgroup distributed across several time zones. There are different times 
for its members, which does not necessarily correspond to the 'phenomenological' time 
in a CMC interaction itself. 
The relation between speed of interaction and change in models is shown in Figure 
10. When speed of interaction is relatively slow, it is possible to assume that sender 
influences receiver,, itself remaining unchanged. As speed increases, the feedback from 
a receiver starts to influence a sender. There is a point in interaction when an observer 
can only witness a simultaneous and mutual influence of communicants. 
It is sometimes possible to assume that first one module influences another, then their 
roles change and the second one influences the first one. By this methodological device 
situation 3 can be re-described in terms of the transmission model as situation 2. This 
method has been touched upon in the discussion of linearity of transmission model 
(Section 2.1.1.4). In fact, a similar solution was proposed to conceptualise the 
interaction between CMC and its social context (Fulk et al. 1992), but did not seem to 
find a practical application. 
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Slow Medium Fast 
Interaction speed 
Figure 10. Interaction speed and models of communication. 
The transition from the transmission metaphor to a sharing one is naturally mapped 
onto this line of reasoning. Previously the context of technical systems was changing 
relatively slowly and their adaptability was low. Now in society in general, as well as in 
organisations, document flow, traditions, etc., are changing so fast that it is impossible 
to take context as a constant during the system's lifecycle. This factor together with 
increased adaptability and flexibility of software systems relative to hardware solutions 
lead to the change in the perspective of setting of tasks. 
3.2.2.2 Multi-party communication 
Usually in on-line communication there are more than two persons involved. It is 
usually a multi-party activity and consequently it is hard to speak about information 
flow, because it is often difficult to identify two stable points between which 
information is transmitted. One of the main obstacles encountered by researchers was 
that they were trying to decompose a system in a context into a set of transmitter- 
receiver dyads. If we conceptualise communication in such a situation as a network of 
such dyadic connections through which at random times messages travel, it becomes too 
complex to be useful for analysis. The very idea of informationflow becomes dubious, 
because it is now hard to identify its source, destination and a channel. 
Drawing on the results of examination of interaction speed and multi-party 
communication, there can be made the following recommendations on the domains of 
applicability and general recommendations for the practical usage of the two reviewed 
metaphors: 
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0 The transmission model is best suited for conceptualising situations where it is 
possible to identify two points between which there is a transfer of 
information/energy/matter. The process of transmission takes a relatively long time, 
so it is possible to observe changes in states of communicators as happening in 
different moments in time. 
o Situations where multiple parties are involved in the simultaneous interaction are 
better conceptualised as co-ordinated action of autonomous unities in a shared space. 
Properties of interaction are reflected in a structure of the space. In computing such 
situations include shared database or Web pages access, where the data can be 
accessed and modified by many users simultaneously. 
e If the primary aim of communication is sharing knowledge and group synergy, 
tools have to be designed based on the sharing metaphor, but if our aim is efficiency 
of decision-making and effect of communication, the transmission model with explicit 
attention paid to the formal contents of replies might be successfully employed. 
These conclusions, as well as the summary of metaphors and their entailments are 
presented in Table 4: 
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Message passing Data sharing 
Receiver Passive (resisting) Active (co-operating) 
Temporal 
dynamics Linear Simultaneous 
Design concerns Channels, message content Data structure access and 
and descriptors modification 
Information 
transfer 
Point to point Shared space 
Determinant of the 
effect 
Message content Receiver's structure 
Table 4. Entailments of the two metaphors. 
3.3 Conclusions 
The review of the dominant models in the area of CMC has shown that research in the 
area of CMC has been guided by the transmission model of communication and the 
conduit metaphor of language. Within their framework central attention was paid to the 
information transmitted through the medium as a channel and the changes it underwent 
in this process. The problems encountered by researchers, their experience and ultimate 
recourse to the contextualist perspective show that the shortcomings of current theories 
cannot be accounted for within the framework of the transmission metaphor of 
communication. Its entailments, such as information flow between some specific points, 
the passive role of a receiver and the linear patterns of interaction are not in accord with 
the communication processes in CMC and consequently are not fruitful for its 
conceptualisation. Not just partial amendments to it, but a radical shift of perspective 
and an alternative metaphor is required. 
Here we propose the application of the sharing metaphor of communication and argue 
that this metaphor is more appropriate and fruitful for conceptualising the phenomenon 
53 
of computer-mediated communication. Adoption of the new metaphor gives birth to 
new research and analysis methods based on the structure of user discourse as it occurs 
in the CMC conditions. 
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4 Conclusions 
Research and design activities are inevitably situated in a wider social and cultural 
context and as such are implicitly guided by metaphors existing in language and culture. 
Most of the now universally accepted terms in HCI and computing, such as 'menu', 
'window'. 'personal computer', 'workstation', etc. have once been just designers' 
metaphors. Paraphrasing Kundera's epigraph to this Part, we can now say that 
metaphors give birth to research and design as well as love. 
In the area of CMC the re-appraisal of methods and theories resulted in the discussion 
of contextualism and empirical positivism, demonstrating that changes should be made 
on the level of general methodology of the area. This need for a change in general 
methodology and new philosophical foundations for design and research is reflected in 
Winograd & Flores (1986) and Winograd (1987). These works seek to synthesise an 
alternative approach to the design of software tools drawing on works in philosophy 
(Heidegger, Gadamer) and the neurophysiology of perception (Maturana & Varela 
1987) besides computing. In our case this change of general methodology should imply 
the change of the metaphor of communication used to build theories and models in the 
area. 
In dealing with models and metaphors it is important to maintain awareness that what 
has actually been done from the viewpoint of methodology was an attempt to devise a 
vocabulary most appropriate for dealing with the phenomenon of CMC and the design 
of software tools to support it. The main concern here is not 'correctness' of the 
approach, since all vocabularies are in the long run arbitrary and contingent (Rorty 
1989), but its fruitfulness and appropriateness. In Part II this new vocabulary will be 
used to describe and, as we are now aware, guide the activities of a software prototype 
design and implementation. 
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PART 11. CONVERSATION THREADS 
I have not been able to discover a style 
better adapted to this end than that of 
genuine conversation, wherein each one 
familiarly explains to his friends the best 
of his thoughts. 
DESCARTES - "The Search after Truth by the Light of Nature" 
The threads that were spun are gather'd, 
the weft crosses the warp, the pattem is 
systematic. 
WALT WHITMAN - "To Think of Time" 
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5 Oral, written and electronic discourse 
Electronic discourse became possible as a new form of human linguistic interaction 
with the coming of telecommunication technologies and new communication media. 
Under this very broad term are usually subsumed such diverse linguistic activities as 
hypertext authoring and navigation, computer conferences, chats, etc. Sometimes even 
instances of mass communication, such as TV and radio broadcasts are also subsumed 
under this term (Ong 1982). This investigation however focuses on one particular form 
of electronic discourse, namely asynchronous text-based communication (ATBC), 
which includes such media as electronic mail, computer conferences, newsgroups, etc. 
Asynchronous text-based communication, having been available since the earliest days 
of the Internet,, continues to play an important role in almost all electronic communities 
and, in spite of the development of new multimedia technologies enabling sound and 
video communication, seems likely to persist for some time. Its asynchronous nature 
allows people to transcend time and space constraints by contributing from the place 
and at the time they want, making this a natural choice for many communicative 
situations. Besides the classical examples of electronic mail and computer conferences, 
this mode of interaction is often supported by various software systems for collaborative 
learning and group decision support systems. 
In the analysis we will also draw extensively on the data from synchronous text-based 
communication (STBQ supported in various chat programs (e. g. Internet Relay Chats), 
MUD environments and research prototypes. This mode of discourse has many 
similarities with the asynchronous one. Some software systems (e. g. ICQ) integrate both 
synchronous and asynchronous modes of interaction, so boundaries between them 
become fuzzy. 
The first step in design of a technical system is identification of interface parameters 
that 'sew together' a technical system and its social context. Currently the area of CMC 
is only at the stage of accumulation of empirical material about such parameters. Even 
qualitative dependencies are not very well traced and only most general guidelines 
for 
the choice of parameters can be given (e. g. McCarthy & Monk 1994). These problems 
spring from the fact that currently there is no usable model of a social context, whose 
"definitions and measures have bean lean relative to richness of the entity" (Fulk et al. 
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1992). For software design, application of even existing CMC models poses many 
difficulties. Various models operate with social and psychological parameters that can 
hardly be used as interface parameters. For example, studies tried to establish 
dependency between usage of a communication system and user's affect measured by 
sweatiness of their palms (Kiesler et aL 1985). Even if such dependency could be 
established, it is not at all evident what changes should be made to interface to minimise 
the affect and consequently palm sweatiness. Further, a problem with such parameters is 
that they are not directly observable. Consider, for example, affect or social distance. 
They are not ob ective parameters, but concepts that have to be measured indirectly, by 
some auxiliary traits. Above it has been demonstrated that these behavioural parameters 
are not stable across different contexts, and thus generalisations based on them proved 
to be impossible. Methodological works in HCI such as Winograd & Flores (1986) 
represent attempts to capture the context in technical parameters in a new way, better 
suited for the design of a co-operative work. Here we attempt to perform essentially the 
same task, but for a much more narrow area, namely asynchronous text-based 
communication. 
It was found that users evaluate a medium largely on the basis of its ability to support 
different types of conversation (Lea 1991, O'Connail et al. 1993, Kraut et al. 1992). 
Yuri Lotman, one of the leading Russian linguists and sernioticians, purports that text 
possesses a dual nature (Lotman 1985). A text is generated in the course of human 
communication and thus is a communicative phenomenon, but at the same time it can 
also be considered as a structured unity that can be formally analysed outside the 
communication context (Lotman 1985). This tenet forms the foundation of the 
methodology we adopt for dealing with ATBC, because communication in ATBC 
ultimately results in creating a text transcript of on-line discussion. According to 
Lotman, structural properties of a transcript can serve as a source of parameters that are 
(a) originated socially and (b) can be analysed in a formal fashion. In the area of ATBC 
Lotman's general considerations are supported in (Bakardjieva 1998), who suggests that 
different communicative situations give rise to different styles of interaction, which are 
in turn reflected in a structure of on-line discourse. In Vygotsky's terminology, text is a 
mediational means in the process of communication and as such can be used to capture 
the relationship between the system and the context. 
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In the case of ATBC there are two main mediational means: language and 
communication system through which users interact (Bakardjieva 1998). The efficiency 
of communication depends on how well these two mediational means fit together. 
Contradiction - another concept from the Activity Theory allows capturing this idea of 
interaction between these mediational means. Every software system restricts discourse 
in some aspects, at the same time providing functionality for support of other aspects. 
Discourse also changes so as to best fit into a particular medium. Here we will 
understand contradiction as a discrepancy between the discourse structure desired by 
users and the structure supported by the system. 
These tenets form the foundation of the methodology we adopt for dealing with 
ATBC, because communication in ATBC ultimately results in creating a text transcript 
of on-line discussion. Firstly, consideration of structural parameters rather than social 
and psychological ones is more practical as a basis for the design of software. A text 
transcript, in contrast to users' psychological states, is a material artefact, whose 
existence is an objective fact and can be observed directly. As such it can be analysed in 
a formal fashion with analysis results, which can influence the design of software tools. 
Consequently the main attention will be paid to structural, rather than semantic or 
social-psychological aspects of user dialogue as it takes place in a particular medium. 
Secondly, in the course of analysis of existing systems and discourse as supported by 
them we will be seeking to identify contradictions between the structure of discourse 
supported by software and its structural properties wanted by users. Winograd & Flores 
(1986) use the term breakdown to refer to essentially the same process and provide a 
method of identification of contradiction. Contradiction can be identified by examining 
users' attempts to 'work around' the system. 
5.1 Positioning electronic discourse 
In this area theories and models followed the same trend from technological 
determinism to context-sensitive theories as in the area of CMC, reviewed in Part 1. 
Earlier technological determinism theories tended to concentrate on technological 
properties of a medium, rather than on its usage in a wider social context. Therefore 
electronic discourse was approached as essentially a textual form of communication. 
However, when attention of researchers was directed to the actual usage, it has been 
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noticed that electronic media in general (Ong 1982, Bolter 1991) as well as ATBC 
(Spitzer 1986, Ferrara et al. 1991, Spinuzzi 1994, Harrison 1997) are to a large extent 
similar to oral communication: spontaneity, rapid exchange of messages providing 
almost immediate feedback, and fluid structure and informal style of dialogue are all 
traits indicative of an oral style of discourse. 
Because of the very context-dependent nature of linguistic interaction, the task of 
comparing oral, written (textual) and electronic discourse is by no means a simple one. 
As was shown in the Part 1, when users exploit the system, they augment and modify its 
technical properties by social protocols. This is especially true for such flexible 
phenomena as human discourse. Its patterns change drastically depending on particular 
media and contexts (Ackerman et al. 1997). For example, it seems that users feel that 
for a particular medium a particular style of communication should be used, so when 
they had to send their messages with another medium, they often wanted to recompose 
them (Whittaker et al. 1997). 
Thus discourse processes are inexorably linked to a particular context, which makes 
generalisations very hard, if not impossible. Earlier technological determinism theories 
in McLuhan's style made broad generalisations, but without enough factual data 
buttressing their claims. Subsequent studies of particular contexts often proved 
contradictory to such theories. As a result of this transition, contextualist tendencies 
have arisen in this area similar to the ones described in Part I for the area of CMC. In 
this area there also exist proposals for research to concentrate on the study of 
particulars, rather than attempting to provide generalisations, but in contrast to CMC, in 
this area they are balanced by suggestions to nevertheless look for recurrent patterns and 
generalisations, but treat them with caution (Finnegan 1988: 168). 
Again similarly to CMC, in this area this methodological impasse was also overcome 
by switching from hard technological determinism attitude to a much softer one, saying 
in fact that media only have enabling rather than definitive influence on discourse, and 
the particular shape it will assume depends mostly on a particular social context 
(Finnegan 1988). It is not technology per se, but rather the overall communicative 
situation which influences style and patterns of discourse: 
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... some of the characteristics we have ascribed to 'oral' discourse, for 
example, are not necessarily characteristic of the oral medium per se, 
but rather their choice has more to do with immediate personal contact - 
eye contact, for instance - or the usefulness of an appearance of 
spontaneity, rather than to the use of the vocal channel itseýf - Lakoff 
1982. 
On the other hand, different media, because of their technical properties, do make 
possible new communicative situations, which, in turn, give rise to certain types of 
discourse. So it is still possible to say that the medium influences discourse or 
'promotes' its certain mode, but an awareness should be maintained that this influence is 
indirect. In this two-step conceptual framework the contradictory statements and 
findings about the nature of interaction between medium and discourse can be 
reconciled. 
5.1.1 Spatiotemporal properties of a communicative situation 
The analysis in Part I showed that communication processes can be defined as co- 
ordinated activities in a shared space. When a communicative situation is viewed from 
this perspective as an entity in a certain space and time, some interrelated spatial and 
temporal properties of this entity should be identified. Among the temporal properties 
are speed of message composition, transmission and reading, whereas an example of a 
spatial property might be the presence of an audience (Chafe 1982). Other 
spatiotemporal properties of a medium are persistence over time and speed of 
transmission as related to the physical space of communicative situation (Finnegan 
1988). As measured by these parameters, different modes of discourse form a 
continuum with different modes distributed across it, rather than a precise classification 
(Chafe 1982). For the purposes of analysis, we will review in more detail the extremes 
of this continuum and then position different discourse modes along it. 
One of the poles of the continuum is represented by informal face-to-face 
conversation. From this viewpoint the important trait of oral face-to-face 
communication is that it takes place in the immediate presence of an audience. Speaking 
is fast, and in the process of speaking speakers simultaneously interact with their 
audiences (Chafe 1982), feedback from the audience is immediate. Moreover, in most 
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informal conversations the audience is well-known to a speaker and they have a 
relatively long and rich shared history. Consequently: 
In oral tradition, it is not assumed that the expressions contain meaning 
in themselves, in a way that can be analyzed Rather, words are a 
convenient tool to signal already shared social meaning. - Tannen 1982. 
Further, for a speaker in face-to-face conditions all the wealth of non-linguistic means 
such as gestures, intonation, etc. is available. These means are actively used by 
narrators, defining the ways in which the form and style of oral discourse is developed. 
Here we can see the enabling character of technology. The discourse is developed to 
utilise the available options of a particular communication technology (in our instance 
speech), but with regard to a particular communicative situation: 
In ... literate-based mode, the content and verbal channel are 
elaborated, while the oral-based strategy elaborates paralinguistic 
channels and emotional or interpersonal dynamics. - Tannen 1982. 
The other extreme of the continuum is represented by extended expository prose 
(report, novel, etc. ). Written communication as contrasted to oral one is described as 
detached and delayed in transmission with delayed feedback. It tends to draw attention 
to the message itself, rather than the context: 
... 
bias of written language towards literal meaning, to the meaning 
preserved in the text. - Hildyard & Olson 1982. 
The persistent nature of written text allows the information to be transmitted through 
space and over time in permanent and unchanging form, thus enabling 'divorce between 
audience and speaker, reader and author' (Finnegan 1988: 18). As a result of this 
divorce, at the moment of writing the response of an audience and its wider context can 
be unknown to the author. Similarly, the audience might not be aware of the author's 
circumstances. This change in communicative situation results in putting more context 
information into the message itself, rather than relying on the knowledge shared 
between author and audience. This complicates the structure of the written text as 
compared to oral speech. Written discourse is structurally more coherent, integral and 
complex than the oral one (Chafe 1982). Increased complexity of the message becomes 
possible because of the delayed character of composition in a written mode, which gives 
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to author an opportunity to carefully think over and edit the contribution. Once again we 
witness how finely the human discourse adapts to particular communicative needs and 
uses up the technological properties of the medium. 
Bowers & Churcher (1989) (cited in Lea 1991) have distinguished three temporal 
aspects of the medium. They called them communication delays, or asynchronies. 
Asynchrony I refers to the delay between the message being created and transmitted by 
the creator. Asynchrony 2 refers to the delay between the message being sent by the 
creator and being received by the recipient. Asynchrony 3 distinguishes the time of 
receipt of a message from the time of response. 
This conceptual framework is very convenient for further clarifying the temporal 
dynamics of communication and such terms as 'spontaneity', 'interaction with an 
audience'. etc. with the only correction that these asynchronies do not refer to a medium 
per se, but to the communicative situation as a whole. In terms of asynchronies the oral 
pole of the continuum has very small values for all three asynchronies, while the written 
pole has all large values for these asynchronies. For instance, in the activity of writing a 
book asynchronies 2 and 3 can be assumed to be even infinite. Other communicative 
situations, such as planned oral presentation, reading aloud some text, etc. are spread 
across a wide range of different sets of asynchronies and their combination results in 
different integral positions on the continuum of communicative situations. 
In analysis of the spatial and temporal properties of mediated communicative situation 
it is important to distinguish the properties of the communicative situation from the 
properties of the physical space and time in which communicants are situated. For 
instance, in using email all the communicators are equally available from the viewpoint 
of technological properties of the medium, regardless of their geographical location. 
Similarly, by speed of information transfer, most researchers understand the parameter 
that links information space of the communicative situation and physical space. Thus 
the speed of letter is slower than the speed of e. g. fax, while email and television are 
practically instantaneous. Consequently it is very important to avoid confusing the 
speed of medium as related to physical environment and speed of exchange as an 
integral parameter of asynchronies. We will use the term speed only in the first sense. 
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The main point we want to emphasise in this analysis is that it is not the medium in 
itself, but rather the temporal and spatial properties of the overall communicative 
situation, which influence the interaction and give rise to different styles and modes of 
discourse, where communication technology plays an enabling rather than a definitive 
role. 
5.1.2 Positioning text-based discourse 
We will try to position both synchronous and asynchronous text-based modes of 
discourse in this continuum. One of the distinctive properties of text-based discourse is 
that it admits an extremely wide range of possible communicative situations in terms of 
asynchronies and persistence of messages. Message exchange speed can vary from 
almost synchronous to delays of days, weeks and months. Messages can be kept in a 
computer for a long time or erased immediately upon receipt. ATBC discourse can be 
quite impersonal and delayed, e. g. as used for requests of information from official 
sources, or it can be used for brief spontaneous informal exchange. The main potential 
of the medium and the reason for its wide adoption lie precisely in this flexibility, but at 
the same time it very much complicates the analysis. Nevertheless, it is possible to 
identify most typical uses of ATBC. 
In respect of asynchronies it has been remarked that e-mail inherently prompts for fast 
message turnaround (Eklundh & Macdonald 1991, Spinuzzi 1994). In a study by 
Eklundh & Macdonald (1991) 41 % of subjects reported that they almost always respond 
immediately to email messages, 45% answered 'often'; most users check email several 
times a day. This situation allows for a rapid message exchange. The decreased message 
turnaround time results in a more conversational feel of communication. This fact is 
reflected in a style and structural patterns of discourse. Especially it is evident in 
synchronous conversations taking place in on-line chat systems. Short phrases and 
incomplete sentences, the number of misprints, the use of abbreviations to save typing 
time are all strategies similar to an oral real-time interaction (Spitzer 1986, Spinuzzi 
1994). Even in asynchronous mode text discourse is developing in the direction typical 
of oral discourse. Emoticons, conventions to mark tongue-in-cheek expression, jokes 
and body language similar to the ones in MUDs (see Part 1) are widely used in ATBC. 
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In terms of persistence text-based discourse also exhibits strong similarities to oral 
conversation. In chat programs text is scrolled off the screen pretty fast and even if there 
is a technical option to retrieve it, it is not used widely, because the communication 
process is synchronous, happening in real-time. Potentially email messages can be kept 
ad infinitum, but in practice used it is much less persistent than printed text sources 
(Spitzer 1986). Email and conference messages in practice never come near to books 
and even magazines in terms of their lifetime. When there is a need for the information 
they contain to be stored for a long time, it is usually copied from a message to some 
other form -a report, a memo, a spreadsheet, a database entry, etc. 
The continuum of discourse modes is represented in Table 5. The table attempts to 
show with greyed wedges the growth of asynchronies and persistence of messages from 
oral to written poles of the continuum. At the oral pole the asynchronies are very small 
and speech is ephemeral (zero persistence). At the written extreme all the asynchrony 
parameters can be not simply large, but infinite, e. g. writer and audience might live in 
different ages. This communicative situation is made possible by potentially infinite 
persistence of text. 
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Oral STBC ATBC Wriften 
Asynchrony I Infinitesimal Infinitesimal Small LaEss-, 
(created-transmitted) 
Asynchrony 2 Infinitesimal Infinitesimal Small Lar 
(sent-received) 
Asynchrony 3 Very small Very small Small Lar e 
(received-responded) 
integral exchange rate Immediate Immediate Fast Slow 
Persistence Ephemeral Ephemeral Variable Persistent 
Feedback Immediate Immediate Fast Delaved 
Linguistic medium Spoken Text Text Text 
Table 5. Oral, written and electronic discourse. 
From the above analysis it is evident that STBC is very similar to oral discourse 
despite the fact that it is a text medium. Potentially ATBC can be spread across almost 
the whole of the continuum, but one of its typical uses analysed above makes it very 
close to STBC and consequently the oral extreme of the continuum. This analysis 
allows us to provide a conceptual foundation that explicates the intuitive feeling and 
statements of many about the similarity of computer text-based discourse to the oral 
one. But it nevertheless remains a typed, textual medium, which is therefore visually 
perceived, with the possibility of layout, but at the same time lacking non-linguistic 
(body language) and paralinguistic (intonation) clues. The essentially oral dynamics of 
text-based discourse are evident in the fact that in a textual medium discourse develops 
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along the patterns of an oral one, once again confirming that it is not the medium, but 
the communicative situation that matters: 
The medium in itseýf cannot give rise to social consequences - it must be 
used by people and developed by social institutions. - Finnegan 
1988: 45. 
... technologies are not seýflstanding but are always and everywhere 
dependent on social context for their meaning and use. - Finnegan 
1988: 178. 
5.1.3 Interaction of the metaphors 
Having provided the factual data about oral, written and electronic discourse, we can 
now attempt to explicate the relationship between the continuum of discourse modes 
and the two metaphors of communication from Part 1. 
The oral mode is described as having a high speed of interaction of a speaker and their 
audience. The composition and feedback are practically simultaneous. Oral discourse 
relies on the construction and maintenance of shared meaning between the 
communicating parties. In this process words are assumed to be just tools and the means 
for communication, rather than containing some predefined meaning in themselves (cf. 
quotation from Tannen (1982) above). Thus it is impossible to identify the transmission 
of something from speaker to hearer and we can only say about the changes in their 
states. 
All these characteristics of oral discourse are in accord with the sharing metaphor of 
communication. They accentuate the collaborative effort at meaning-making. Analysing 
the etymology of word 'conversation', a most widely used word to denote oral discourse, 
we can see that its origin can be translated as 'rotating together' (OED), which brings to 
mind the figure of rotating gears in the structural coupling metaphor (Part 1). 
Similarly, in communication in a written mode it is easily possible to identify a 
discrete message that is created by an author and then by various means delivered to a 
reader. Since more of the context is put within the message itself, it becomes possible to 
say that the message has some meaning which determines the effect it makes on the 
reader. The speed of interaction is relatively slow, so it becomes possible to view the 
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communication as a temporal sequence of events. Clearly such a situation is 
conveniently conceptualised with the transmission model of communication 
Thus we come to a very important conclusion that writing is related with the 
transmission model, while oral discourse is 'biased' towards the sharing metaphor. 
Interposition of these two frameworks, namely the continuum of discourses and the two 
metaphors and the placing of electronic discourse provides the coherent picture. Firstly, 
electronic discourse is close to oral and the analysis in Part I that it is better 
conceptualised with the structural metaphor accords with this. Secondly, the pure 
structural metaphor, as well as the classical transmission model characterise extremes of 
the continuum. Different discourse modes can be viewed from the viewpoints of both of 
these metaphors. 
At this point it would be very useful for the reader to revisit Section 3, dealing with 
the interaction of the metaphors in CMC models and theories. The area of CMC and 
research into electronic discourse are organically related, so the processes in them are 
very similar, but for the sake of linear exposition they had to be divorced into different 
sections. Considering them from these two viewpoints provides a richer and more 
complex '3D' picture of the phenomenon. For example, the intuitive basis underlying 
notions of 'social presence' and 'interpersonal distance' in earlier CMC models now 
becomes evident. Also we can now see that the assumptions in the area of CMC were 
based only on the consideration of the type of medium, disregarding asynchronies and 
persistence. Being unaware of all the complexity of human discourse processes and the 
existence of the continuum of discourses, they have misleadingly placed ATBC at its 
written pole. 
5.2 Structural patterns of discourse 
The previous section dealt with temporal and stylistic aspects of different discourse 
modes. According to the methodology suggested in Part 1, this section examines 
structural properties of different discourse modes, seeking to inform the design of 
software tools. The logic of the section will be developed similarly to the previous one. 
First we examine oral and written communication as extreme cases and then place 
ATBC by identifying its unique structural properties. In this analysis we also explicate 
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entailments of the two metaphors of communication, such as linearity of text vs. non- 
linear hypertext structures and the arguably simultaneous nature of oral interaction. 
5.2.1 Structure of oral and written discourse 
Written (textual) and oral communication were first compared within the 'linear vs. 
non-linear' dichotomy by McLuhan (1964). The first was considered linear, the second 
- non-linear, simultaneous. McLuhan's theories have influenced and to a large extent 
shaped subsequent development of the medium analysis. They indeed contain many 
insights, but the main problem with their practical application is that they operate on a 
very high level of abstraction, dealing with whole cultures and civilisations. 
Consequently in every particular case one must resist the temptation to use McLuhan's 
formulaic expressions as they are, uncritically, and instead examine the phenomenon in 
question more closely. 
It is easily understood that writing (print) is a linear medium. Writing something down 
promotes conceptualisation of a sentence as a spatial object with a linear structure 
(Lakoff & Johnson 1980). Typographic conventions also promote linear structuring of 
material. In a book, word is followed by word, sentence by sentence, chapter by chapter, 
etc. Further, being conceptualised by the conduit metaphor and transmission model, 
textual forms were built mainly on the basis of linear structures in both temporal and 
spatial dimensions. 
Bearing in mind the virtual absence of asynchronies in oral conversations, it is also 
intuitively clear why McLuhan has labelled oral communication as simultaneous. 
However, a closer inspection shows that oral conversation is to a large extent linear too. 
Words are pronounced in a linear order, one after another, at one moment only one of 
the interlocutors can talk. Consider, for example, the 'conversation is a thread' 
metaphor existing in the language: lost the thread (chain, connection) of his argument; 
resume or take up the thread of; gather up the threads (OED). Similar expressions also 
exist in the Russian language, e. g. to lose the thread of conversation. 
This is not at all surprising if we remember that any communication process happens 
in time and time is linear. Consequently it is possible to say that any linguistic process 
requires linear presentation of material: whenever we verbalise, we linearise. 
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This statement also holds true for such seemingly non-linear activities as hypertext 
authoring and navigation. It has often been remarked that linear patterns are too 
restrictive representations for human thought processes (transfer). Many authors 
expressed their discontent with linearity of the print medium and tried to compensate its 
limitations by provision of concept maps (Filippovich et al. 1990, Maturana & Varela 
1987), changing the structure of their writing (Wittgenstein 1994) or applying non- 
traditional layout (King 1986, Derrida 1986). Hypertext was hailed as a remedy for this. 
However, a distinction should be made between cognitive and linguistic processes. The 
former ones may be non-linear, fuzzy, based on insights, etc. The phenomenological 
time for thought is very different from the external time (Husserl 1996) and may very 
well be more than one-dimensional (Tulku 1978). But for the purpose of 
communicating the knowledge or experience it should be perceived and expressed in a 
linear fashion. This is the inevitable limitation of the physical composition of our 
bodies. 
This interplay between cognition and communication was very well expressed by 
saying that 'hypertext navigation is textual and linear, while reading of text is 
hypertextual' (Patrikis 1998). A hypertext node still contains linear text, and actual 
navigation of a non-linear hypertext structure inevitably creates a linear track, a list of 
visited nodes, while in the process of reading a linearly sequenced book a reader makes 
connections to other parts of their experience and knowledge, creating thus an 
essentially hypertext-like knowledge structure. 
This interplay can be seen in most abstract terms in serniotics. On the one hand, 
semiotic models contain the requirement of linearisation of communication. De 
Saussure stated that signs should be in a linear order (Nalimov 1979). On the other 
hand, to account for the non-linear character of cognition, a second dimension had to be 
introduced (N6th 1990): sintagmatic and paradigmatic aspects of a sign system (De 
Saussure), axes of selection and combination (Jakobson), dimensions of system and 
texts generated by it (Hjelmslev). 
Thus the main difference between structures of oral and written conversation lies not 
in the absence of linear fragments in oral speech, but in the properties of linear 
fragments of discourse (links) and the way they are connected with each other. Due to 
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the ephemeral nature of speech, interlocutors can only refer to something said relatively 
recently. In oral exchange topics are changed often, there are many incomplete, 
n t-, abbreviated sentences created as a result of the desire of interlocutors to minimise time. 
All this creates a linear structure with short links and connections between links often 
made on an associative basis, because there is no time to consider in depth. 
The persistent nature of text, on the other hand, allows people to refer to something 
created a long time before. A text fragment can be referred several pages back or 
forward and looked up when necessary. Thus a text medium enables building of 
complex non-linear structures, but the tradition of print downplayed this trait of text. 
The attempts to break this linearity (e. g. footnotes, cross-references) until recently were 
marginal (in both the literal and metaphoric sense). The situation started to change with 
the appearance of new electronic media that inherit the persistent nature of text, but are 
less hindered by the printing tradition. 
5.2.2 Multithreaded structure of ATBC discourse 
The above analysis has shown that ATBC is a new medium which stands close to oral 
conversation in terms of asynchronies, but shares with text a persistent nature. The 
unique combination of these properties has added a new dimension to the linguistic 
interaction in this medium. One outcome of this new trait is the so-called multithreaded 
structure of on-line discussion. 
In ATBC users maintain dialogue by replying to a message. This link between 
messages can be formally defined as messages having the same value in the 'Subject' 
field. This need of users to maintain coherent dialogue rather than just exchanging 
separate messages is reflected by the fact that most if not all existent e-mail and 
conferencing software support a reply-to feature of some sort. In computer conference 
dialogues over 80% of messages reference one another (Harasim 1989). 
Usually in ATBC discussion several users take part, who have simultaneous access to 
an original message. Because ATBC is free from the limitation of an oral discourse 
which requires that only one interlocutor can speak at any one time, each of the users 
in 
ATBC can reply to the same message. The persistent nature of electronic dialogue 
enables all the answers to be available simultaneously with the original one, while 
in 
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oral discourse the interlocutors would have to interleave their messages. This situation 
results in tree-like clusters of messages referencing one another (Figure 11). It shows 
temporal development of an on-line discussion for a period of about three weeks 
(numbers above the horizontal axis represent dates). On the figure the arrows are drawn 
from replies to original message and it can be seen that one message can be referenced 
by several others: 
Jim Levin 
Lee Vanhille 
Tijuana 
Margaret Riel 
SD teachers & 
students 
Naomi Miyake 
Figure 11. Messages referencing one another (from Levin et al. 1990) 
The second device for linking messages into a dialogue is quoting. Users insert into 
their replies fragments of original messages (Figure 12). The option of quoting is also 
supported by existing email and conference software and is related to a reply-to facility. 
When user chooses a reply-to option, the text of the original message can be 
automatically pasted into the reply. 
Original message: 
72 
20.4 27.4 04.5 11.5 
I propose to invite Jane on Friday. She will be able to have a good 
weekend's rest before starting her work. The University will benefit from 
her contributions. 
Reply: 
>1 propose to invite Jane on Friday. 
I have only been able to make a reservation since Saturday, but I guess it's 
still OK. 
>The University will benefit from her contributions. 
I agree completely. We just have to make sure her lectures fit nicely into our 
overall programme. 
Figure 12. ATBC message exchange with quoting 
Quoting is a very frequently used technique. In a study by Eklundh & Macdonald 
(1994) 30.3% of users replied that they "almost always" use quoting, 28.3% - "often", 
26.3% - "sometimes". Only 9.6% answered "rarely" and 4.8% - "never". Especially 
often it is used in replies to authors of newsgroups articles, people working on the same 
project, or technical support persons or groups, i. e. for discussions that require 
preservation of conversational context. 
Compared to reference by subject, quoting allows finer granularity by referencing a 
fragment of text rather than the whole original message. This is often very desirable for 
users,, because often as discussion develops the subject does not reflect the contents of 
the interaction anymore (Spinuzzi 1994). Sometimes it is simply impossible, because 
about 60% of messages in ATBC discussions contain more than one topic in the body 
(Riedl 1989). 
The phenomenon of quoting very well illustrates the unique nature of the ATBC 
discourse. Quoting, which is a typical written strategy, is used to promote the oral, 
conversational feel to the discourse. 63.7% of subjects in a study by Eklundh and 
Macdonald (1991) reported that the feeling of having a conversation in email is 
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increased by including the text of the previous message. As a device for maintaining 
coherent discourse, quoting allows for a very wide range of strategies. 88% of users 
prefer to include parts of the original message (Eklundh and Macdonald 1991), leaving 
only its relevant fragments. This fact shows that more in-depth processing of an original 
message is possible in ATBC than in oral conversation, leading to a more intricate 
dialogue structure, where connection is possible in both associative (oral) and logical 
(written) fashion. 
The usage of quoting, coupled with the action of replying to messages gives rise to the 
multi-threaded dialogue, in which several topics or threads of dialogue are developed 
simultaneously. This structure is typical for interaction in this medium and was noticed 
a long time ago (e. g. Black et al. 1983). It is evident even in dyadic conversations, but is 
most prominent in the discourse trees of multi-party dialogues. Table I qualitatively 
summarises the properties of the discourse in the three media. 
Oral ATBC Wriften 
Link length Short Medium Long 
Link connection Associative Associative/Logical Logical 
Overall structure Linear Multithreaded Linear 
Table 6. Structural properties of discourse. 
In the analysis of possible applications of ATBC, it has often been assumed that the 
best communication medium is face-to-face communication, while ATBC is inferior to 
it owing to the absence of visual and audio contact that can enrich information. 
However, our analysis has demonstrated that ATBC possesses some unique properties, 
which, if properly used (and understood), can make communication in some situations 
more effective than face-to-face communication. Existence of multiple threads is the 
unique structural property of ATBC discourse resulting from the unique set of 
asynchronies in communicative situations enabled by this medium. It allows weaving 
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complex webs of argument, where in the same discourse space several topics can exist 
simultaneously. 
Another important consequence of the unique character of ATBC discourse is that 
linguistic theories dealing with oral and written discourse cannot be applied directly, but 
have to be critically adapted. For example, in Speech Act theory a great emphasis is 
placed on the analysis of adjacency pairs, but in ATBC discourse they are practically 
absent (Murray 1991, McCarthy & Monk 1994). Similar problems arise in 
psychological studies where parameters of discourse are used to measure psychological 
effects. In the study by Dubrovsky et al. (199 1) it proved to be impossible to apply the 
traditional measurement methods precisely because of the different structure and 
dynamics of ATBC. 
5.3 Communicative situation 
Previous sections explicated relationships between technical properties of 
communication media, communicative situations made possible by these media and 
stylistic and structural aspects of discourse taking place in the media. This section 
identifies communicative situations and subject areas in which application of ATBC can 
help utilise its unique properties and yield the best results. As a result of this analysis 
the spectrum of communicative situations under consideration will be narrowed down to 
a single task, which will allow the investigation to proceed from general considerations 
to the formulation of requirements for a software prototype. 
5.3.1 Educational applications 
In a traditional setting interaction between students takes place largely through natural 
language, implying intensive message exchange and conversations between participants. 
Kaye (1992) stresses the importance of social and linguistic aspects of students' 
communication for the quality of education and its active character. Consequently better 
support of students' communicative activities may result in more efficient education 
(Popolov et aL 1998). 
As a communication medium ATBC possesses some traits that are very useful for 
educational purposes. Experience of distance educators shows that this medium is best 
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suited for group discussions and seminar-type studies in which students actively interact 
with each other and with instructor, rather than for delivery of basic lecture material 
(Hiltz 1992, Harasirn 1990, Garrison 1993). The ATBC medium makes possible a much 
higher degree of autonomy and self-directness for a leamer than the traditional 
classroom setting (Mason & Kaye 1990). Knowledge results from active interaction 
between students and instructor, or even only among students, as opposed to the 
understanding of learning as knowledge acquisition from some external source. 
The emphasis on 'knowledge generation' rather than on 'knowledge acquisition' 
reflects the fact that in the area of methodology of education, the introduction of 
electronic media also causes the transition from the transmission model of 
communication to the alternative one. Detailed examination of the transition process in 
this area would constitute an interesting direction for further research in the field of 
distance education, but here we limit ourselves to only emphasising the point that the 
suggested framework of the two metaphors of communication seems applicable to the 
analysis of this area as well. 
5.3.2 Real-life usage 
Besides explicitly educational settings, this medium is widely used for discussions of 
problems by different groups of users. UseNet newsgroups and FIDONet echo- 
conferences, mailing lists, etc. are all examples of the information technologies 
supporting such discussions. 
The primary aim of these discussions is sharing of ideas and thoughts and refinement 
of them through discussion (the phatic aspect of communication) rather than decision- 
making or performing certain action (the effective aspect). Often, dialogues in ATBC 
have no explicitly stated criterion or moment of completion, but rather are defined by a 
broad topic or subject area. Connections between remarks are often made by 
association, rather than by the logical sequencing of thought typical of written 
composition, although this is also possible. The type of logic that often arises in this 
medium is abductive, plausible reasoning (Shank 1993), aimed mainly at the production 
of new interesting ideas and their development and refinement through discussion. 
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One of the distinctive properties of ATBC discourse, besides multithreadedness, is its 
temporal dynamics. Different conversational threads have different paces of 
development. Also, the history of their development is observable, if that is necessary. 
Combined with the absence of temporal constraints on discussion mentioned above, 
temporal differences lead to the feeling which Hiltz & Turoff (1993) labelled as 'rolling 
present'. Discussion continues on and on as new threads branch off and old ones wither. 
5.3.3 The chosen communicative situation 
The analysis shows a great similarity between the educational application of the 
ATBC medium and its usage in other settings. It would seem that users have chosen 
intuitively the communicative situation for which this medium is most appropriate, 
namely generation and refinement of ideas through informal peer-to-peer discussions. 
This is the communicative activity we chose to support with our software prototype, 
which is aimed at support of dialogues extended over time, focussing mainly on idea 
generation and development. The medium allows preservation of the spontaneous 
nature of the oral discussion, at the same time taking advantage of the persistent nature 
of the discussion transcript which is generated automatically. The ideas and thoughts 
expressed during such spontaneous exchange can always be retrieved later if needed. 
The proposed software prototype should utilise features unique for the ATBC 
medium, first of all its multithreadedness, placing special emphasis on the properties it 
has in common with oral discourse, which were previously downplayed and under- 
utilised in designs. All this leads to the title and the motto of the prototype: 
Conversation Space - spatial representation of on-line discourse 
combining persistency of text and spontaneity of oral conversation. 
Needless to say that in the prototype design every attempt will be made to promote the 
metaphor of communication as co-ordinated activity in a shared space and sharing 
aspect of communication rather than effective one. Being now aware that language 
guides action, we will try to avoid such terms as 'message', 'channel', etc. and find 
substitutes, which are more neutral or preferably promote the 'oral feel'. 
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5.4 Conclusions 
This section has shown that discourse in electronic media is a new linguistic 
phenomenon that exhibits properties of both oral and written communication, being 
nevertheless unique. According to the methodology from Part 1, this section has 
identified structural properties of ATBC discourse that can be used as a basis for a 
software design. The communicative situations made possible by this medium were 
analysed and a particular communicative activity was chosen. 
These aspects of the phenomenon when linked together form a consistent picture that 
fits well into the framework of the two metaphors of communication and their 
entailments. Our analysis has demonstrated that electronic discourse is similar to an oral 
one, which promotes sharing aspect of language and understanding of communication 
as shared collaborative activity. This analysis is corroborated by one of the most popular 
actual uses of the medium where users conduct the discourse to share their ideas rather 
than perform some actions. Further, practical experience of distance educators shows 
that the medium is useful for active knowledge generation rather than its transmission. It 
can be seen that the form of discourse, its usage and communicative situations are 
consistently in accord with the emerging understanding of communication and its 
entailments. This is very important because dominant theories tended to misleadingly 
conceptualise them from the viewpoint of the transmission model, thus hindering 
understanding. 
The combination of these considerations allowed the formulation of a general outline 
of the prototype tool to support such activities, consciously promoting oral aspects of 
communication (previously downplayed by text), sharing aspects (downplayed by 
transmission and channel) and unique temporal and structural properties of ATBC 
(multithreadedness). 
The most important trait that distinguishes the high-level specifications and 
requirements proposed for the prototype from the ones in other researches is that in the 
present work they have been generated based on theoretical analysis rather than on the 
traditional empirical analysis of the state of the art. This investigation bridges the 
discontinuity between the theoretical knowledge about human discourse and metaphors 
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of communication and software design by placing them into a common framework that 
allows a theory-driven rather than empirically-driven design. 
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6 Existing Text-base d Communication Systems 
The theoretical considerations above have provided only the overall design 
perspective and most high-level requirements for the prototype. Detailed design 
specifications cannot of course be formulated without an analysis of the existing 
systems. This section reviews the systems that support text-based electronic discourse. 
At the present time, ATBC is a cheap and well-developed technology from the 
viewpoint of networking aspects and better utilisation of its potential lies in the area of 
human-computer interface. Consequently, attention will be paid almost exclusively to 
representation and variants of visualisations of user discourse in the systems reviewed. 
In the analysis of particular designs we will also try to identify the traits and 
entailments from the two metaphors of communication to explicate the link between the 
designs and the theoretical considerations. 
Drawing on the prototype aim and motto from above, as well as the definition of 
communication for this media (Part 1), the following parameters of the software systems 
that have a bearing on our concerns can be identified: 
* Shared space. The understanding of conversation as the co-ordinated 
collaborative activity in a shared cognitive and symbolic space is reflected in HCI 
design in the a concept of a shared space in which users collaboratively create and 
modify dialogue as a data structure. 
* Theo ry-informed. Because we attempt to provide a theory-driven solution, an 
important trait for us in the design of a system is whether it is based on theoretical 
considerations or is it a result of the designer's intuition and their empirical 
experience. 
* Support of discourse structure. The degree to which the system can support a 
users, discourse as a coherent whole, providing links between its constituent parts, 
rather than just storing it as a set of unrelated fragments. 
+ Persistence of transcript. Some but not all systems utilise the persistent nature 
of text by storing the transcript of users interaction. 
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Support of threads. Some systems support a threading facility of some sort. 
For our prototype threads support is considered of paramount importance, because it 
is a unique property of ATBC whose potential should be utilised to the maximum. 
* Spatial layout. Text-based communication allows a great variety of layouts and 
ways of visualisation of the discourse. Some systems can serve as an example of new 
innovative layouts thus overcoming the linear presentation promoted by the tradition 
of print. 
Promoted metaphor. It has been demonstrated above that the metaphors 
permeate every aspect of human activities, including the research and design ones. 
Design of communication software is implicitly guided by metaphors of 
communication. Having once been accepted, the metaphor guides (or misguides) 
further design activities. 
These parameters provide a general framework of classes of software systems. 
Particular software systems within each of these classes admit a wide range of designs. 
Our main goal in providing this framework is positioning our prototype within the 
existing classes of systems in order to find out which class or classes can inform our 
design and in what area. The important point that should be remembered is that this 
taxonomy, as in fact any other one, provides a useful and concise, but necessarily 
simplified, representation of the real state-of-the art, because many current systems span 
several classes, support a number of communicative modes, or, belonging to one class, 
implement a feature from another one. Further, the intuition and experience of a 
software designer cannot be fully explicated into a formal framework. Bearing this in 
mind, the classes of systems and the users' needs are analysed below in a relatively free 
format to provide a reader with a more information-rich picture. Then the results are 
summarised within the more formal framework of the identified parameters. 
6.1 Classical ATBC systems 
The classical and most widespread examples of ATBC are electronic mail and 
computer conferences. Here Usenet newsgroups, FIDONet echo-conferences, bulletin 
boards, and other similar devices such as mailing lists, email with reflectors, etc. are 
referred to as conferences, because from the viewpoint of presentation of user dialogue 
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they possess practically the same functionality. This class of systems deserves special 
attention in this analysis, because many of the research prototypes reviewed below are 
based on them or attempt to overcome some of their shortcomings. Following the 
methodology suggested above, the main attention will be paid to identifying 
contradictions between system structure and users' needs in the course of real usage of 
systems. 
6.1.1 Email 
First of all, email systems disrupt conversation by putting incoming and outgoing 
messages into 'inbox' and 'sent' folders. It is equivalent to taking a dialogue from a book 
and sorting all the utterances by the interlocutors. The information remains the same,, 
but it is not a dialogue as a coherent structure anymore. As has been shown above users 
work around this by preserving fragments of previous messages in their replies. Below 
an email message from the actual exchange (Figure 13) will be used to demonstrate the 
contradictions between users' requirements and email functionality. 
From: Narnel [emaill] 
Sent: 21 February 2000 11: 32 
To: emailO; Name l 
Cc: Name2; Name3 
Subject: RE: PhD Extemal 
> ----- Original Message ----- 
> From: emailO [SMTP: emailO] 
> Sent: Friday, February 18,2000 3: 00 PM 
> To: email I 
> Cc: email2; email3 
> Subject: RE: PhD External 
> Name I 
> That's great! I will: 
> 1. Prepare more detailed costs breakdown for the Italy (there is some data 
> available on the Web-site now) 
OK 
> 2. Check if combining viva dates with attendance of the conference would 
> mininise the costs. 
OK 
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> 3. Inform you + Name2 + Name3 + Name4 about the dates. 
OK 
> Also please please read my thesis draft from the last millenium. I will 
> combine your corrections with Name2's comments on the evaluation and 
> statistics and prepare the proper thesis for your final comments and 
> distribution to THE (I really like a *definite* article here! ) examiners. 
Will do. The appropriate use of the definite article noted! 
Best regards 
Namel 
Figure 13. Typical email message 1. 
From the Figure 13 it is evident that a reply is practically 'empty'. Its header is 
immediately followed by the original message's header. All the new text is incorporated 
into the body of the original message, giving rise to three new threads of conversation. 
However these threads are still contained in a single message and users need to rely on 
their ingenuity to visually separate threads one from another. Obviously, threads cannot 
be conveniently developed and/or navigated when presented in such a way. 
When the multithreaded nature of email conversation is taken into account, it becomes 
evident that the 'Subject' field in message headers becomes not only meaningless, but 
even misleading. For example, of the three threads presented in the message (Figure 
13), only one has a remote relation to the message subject. There are numerous cases 
when in the course of development of an email exchange the discussion would trail off 
from the subject description. 
Another trait of this email exchange is that although it is an exchange between two 
authors, both original and reply messages are copied to two more persons, creating thus 
a shared symbolic space and providing an opportunity for several people to interact. 
'Flat' email messages are incapable of supporting such shared spaces and users make 
attempts to compensate by preserving bits of other' messages in their replies. The 
fact 
that this message is stored in the 'inbox' of every participant in the exchange emphasises 
the email's tendency to split shared symbolic spaces. 
The email exchange from the Figure 13 was from an academic setting. 
Email usage in 
business is slightly different, because it is influenced by the business writing tradition, 
which more often emphasises effective action rather than 
deep meditations. However in 
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a business context users face the same problems and also recourse to various devices to 
work around them (Figure 14). 
From: Name I [email 1] 
Sent: 30 May 2000 13: 20 
To: Name2 
Cc: MailingListl; Name3 
Subject: RE: NEW EMAIL ADDRESS 
Dear Name2 
That would be absolutely fine. I look forward to going to TTI with Name4. We will 
pay for his travel and accommodation. 
Best Wishes 
Namel 
----- Original Message ----- 
From: Name2 
Sent: Monday, May 29,2000 11: 33 AM 
To: emaill 
Subject: RE: NEW EMAIL ADDRESS 
Dear Name II 
Could I propose the following option for the TTI. I could prepare a presentation for the 
conference with my colleague Name4. Name4 will then present it in London in July. 
Please let me know your opinion. I hope Name4's participation will be covered by the 
organisers of the conference. 
Thanks a lot for your co-operation. 
Kind regards. 
Name2 
-----Original Message ----- 
From: Namel. 
Sent: 25 May 2000 9: 42 
To: email2 
Cc: ernail5 
Subject: RE: NEW EMAIL ADDRESS 
Dear Name2 
The edited draft arrived a couple of days ago and I intend to read it by the end of this 
week. I will get back to you when I have done so. 
It is a shame that you will not be available for TTI. Can you recommend someone else 
who could talk in an interesting way about the general Russian innovation/S&T context? 
84 
Best Wishes 
Namel 
----- Original Message ----- 
From: Name2 
Sent: 25 May 2000 9: 19 
To: email 1 
Subject: RE: NEW EMAIL ADDRESS 
Dear Name 1, 
It was my pleasure to see you and Name3 last time. Unfortunately it has become clear 
that I'll not be able to attend a July conference in London, but still do hope to have 
another chance for closer collaboration with both of you. 
What is the current status of our Innovation Training report? 
Best regards. 
Name2 
----- Original Message ----- 
From: Namel 
Sent: 23 May 2000 13: 41 
Subject: NEW EMAIL ADDRESS 
Dear All 
Just a quick note to alert you to my new email address if you haven't already spotted 
the change. 
Best Wishes 
Namel 
Figure 14. Typical email message 2. 
In this very long email the same traits are evident. First of all the users' need to 
preserve communication context is reflected as appending of original messages at the 
end of the replies. This email carries in it a history of an exchange between two persons. 
However in the course of development of this discourse, five more people are copied 
into the exchange and potentially can intervene at any moment. Again there is a 
contradiction between a shared symbolic group space and the concept of linear message 
exchange. In this conversation there exist several threads: Innovation Training report, 
TTI conference, thank-you for a meeting. And all these threads are subsumed under the 
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subject 'NEW EMAIL ADDRESS', clearly demonstrating a contradiction between 
content and subject field. 
In this situation it becomes clear that the main obstacle for the development of email 
systems is the very concept of message as an independent fragment of conversation. 
From the analysis of metaphors performed above we can see that the source of this 
contradiction is the confusion of the two metaphors, with a shared space represented 
(actually misrepresented) by a set of messages. However good search options in email 
programs might be, as long as they use the subject field to organise messages, their 
applicability will be arbitrary. 
6.1.2 Conferences 
In this respect the most obvious improvement of email programs would be to place the 
incoming and outgoing messages in the same information space with the system 
supporting links between them. The awareness of the need for better support of quoting 
is reflected in a new XML draft specification (Berman et al. 1998), which will allow 
mail agents to visualise and navigate conversational threads. In fact, this is done in 
conferencing programs, which store all messages from all participants in the same 
space. Also, some conferencing systems do provide the threading facility, allowing 
people to post replies to existing messages, creating thus tree-like multithreaded 
structures. Among such systems are Lotus NoteSTM' Collabra (included into Netscape 
CommunicatorTM), other commercial software. 
However their design is still centred around the transmission metaphor and notion of 
the message. More advanced conferencing systems and some of the research prototypes 
provide more and more sophisticated means to view and sort messages and visualise 
links between them for better navigation and search (Donath et al. 1999, Turoff et al. 
1999). However bearing in mind the above criticism of usefulness of a subject field, 
value of such views becomes arbitrary and all such attempts are doomed to be 
superficial as long as design is based on the transmission metaphor. The main source of 
contradiction and limitation of functionality was not eliminated in conferencing systems 
and it is proved by the practically the same amount of quoting and threads inside 
messages in conferencing systems as compared with email systems (Eklundh & 
Mcdonald 1991). 
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It can be concluded that traditional ATBC systems are implicitly based on and at the 
same time promote the transmission metaphor of communication. Unique properties of 
ATBC discourse are not accounted for, e. g. the support for threads is only introduced on 
an empirical basis and on the level of message subjects. Quoting is supported, but the 
relationship that it forms between the messages is not supported explicitly by the system 
as quoted text forms a part of a flat email message and users have to reply on visual 
cues only to mentally restore relationship of the messages. The metaphor of mail with 
its implications of written discourse and linear message exchange hinders the 
development of innovative electronic mail interfaces and only the most obvious 
improvements are made on an empirical basis. 
6.2 Synchronous systems 
In the review there should also be mentioned synchronous text-based systems. They 
are extremely popular nowadays. As well as standalone systems, some prototypes aimed 
at other applications also include support of a synchronous channel, e. g. Conferencer in 
McCarthy & Monk (1994), MUD environments, Web sites and especially portals. 
Their popular name is 'chats', which reflects that the designers were guided by the 
metaphors of oral conversation, in spite of their textual nature. This experience fits 
within the framework of modes of discourse, where the smaller the asynchronies, the 
intuitively closer the mode of interaction is felt to be to the oral pole, regardless of it 
still being a typed textual medium. 
Some systems were designed which separated dialogue into separate windows 
according to the interlocutor, but the experience of researchers shows that a common 
transcript window betters supports dialogue (McCarthy et aL 1992) and most of the 
systems are built in this mode. These empirical results corroborate our theory-informed 
conclusion that preservation of dialogue structure is important for users. 
Synchronous communication systems are mostly designed for the support of very fast 
ephemeral exchange and do not support the concept of any dialogue structure or the 
storage of a conversation transcript. 
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6.3 Coordinator TM 
A notable attempt of a theory-based design was undertaken by Terry Winograd and 
Fernando Flores (Winograd & Flores 1986). Drawing on Speech Act theory they 
developed a tool called CoordinatorTM. Conversation was conceptualised as a set of 
building blocks representing particular speech acts that were followed one by another. 
Users could construct conversation from these blocks. The main drawback in the 
Coordinator's design was that the authors drew on Speech Act theory, but, as was shown 
above, conversation is different in an electronic medium. At any one moment the 
conversation supported by the Coordinator could only be in one state, not accounting for 
the multithreaded structure of on-line conversation. 
The Coordinator has given rise to a considerable controversy in the area of HCI (Dix 
et al. 1993). There is a wide spectrum of opinions ranging from praise to the ones 
claiming that by restricting the conversation the program hinders human rights. In spite 
of all the criticism it cannot be denied that this tool was very influential in the area of 
HCI and the book itself became a classic. For the purposes of the present investigation it 
serves as a very useful example of a theory-informed design. 
6.4 Hypertext Systems 
Usually hypertext systems stress the written nature of interaction. With them people 
write hypertext. Even group systems are conceptualised as collaborative writing 
systems, rather than communication systems. 
Only some of them support spatial representation, e. g. Aquanet and VIKI (Marshall & 
Shipman 1993, Marshall et al. 1994). These are hypertext-based tools that exploit free 
spatial layout to support the task of information structuring. As such, they are aimed at a 
different mode of structuring 'conversation' than the current work. However, their work 
is a good source of evidence of the power of spatial organisation of text, and the 
consequent interface and usability challenges. 
The printing tradition downplayed the possibility of various text layouts, so the main 
contribution of the concept of spatial hypertext to this investigation 
is opening the 
possibility for innovative ways of spatial presentation of text. 
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6.5 Conversational props 
There exists a class of tools which we label here as Conversational Props software 
(Hill et al. 1994, McCarthy & Monk 1994, Verdejo 1998). The term 'conversation 
props' is introduced in Hill et aL (1994). Its main idea is that people would often use 
some artefacts as conversation props and build their conversation around them. Users 
can position text fragments and link them to image parts, which can be used as props for 
conversation. Usually such systems are complex multimedia ones, which support 
several communication channels. For example, on video there can be transmitted an 
image of some artefact or drawing, and conversation would be in audio mode. Here this 
software is not taken into consideration because image is a very complex conversation 
prop. It will cloud the overall picture, so we will deliberately stick to text only. 
This software shows the potential of the spatial layout of text fragments. But these 
systems do not treat text messages as parts of a dialogue, but rather as a persistent 
comment, a label to some part of an image. For support of conversational activities of 
users usually other means are provided within or outside the system, e. g. a synchronous 
channel (McCarthy & Monk 1994). It should also be mentioned that only one prototype 
(Hill et aL 1994) is explicitly based on the metaphor of conversation. Other ones are 
very similar, but support these activities on an empirical basis only. 
6.6 Electronic Whiteboards 
There exist a number of 'whiteboard' tools supporting a shared drawing space. For 
example, Microsoft NetMeeting is a suite of conferencing tools supporting synchronous 
multimedia communication between users connected over any kind of computer 
network, including the Internet. One of the NetMeeting tools is the Whiteboard, which 
provides a drawing space on which participants can type text and draw lines and other 
shapes. Whiteboards do not usually have any clear data model underlying the 
whiteboard display and focus mainly on synchronous communication. 
These tools are not explicitly meant to support text exchange, so it is impossible to 
speak of them as supporting oral or written text communication. Rather, they are 
guided by the metaphor of drawing. 
89 
6.7 TeleNoteSTM 
A very important development for the present research prototype is described in 
Whittaker et aL (1997). Its description appeared in print when the investigation was 
already on the way and confirmed that it was moving in the right direction. It is based 
on the metaphor of sticky notes, in which there can be fragments of text. The notes can 
be spatially moved and organised in threads. This fact shows that by experience 
researchers have come very close to the real needs. But it is still based on the metaphor 
of written communication and message exchange. The usage of notes metaphor has 
occluded the fact that inside a single note there can be division onto quotes. Hence only 
a note as a whole can be referenced, but as we have seen, there is a need to take 
excerpts, sometimes a single word, i. e. it has not fine enough granularity of a fragment 
of text which can be referred to. 
6.8 Conclusions 
The results of this critical review of the current software are presented below (Table 
7). It shows that the prototype proposed, as is often the case with modem software, does 
not belong entirely to any of these classes, but integrates some functions from almost 
every class. 
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Synchronous Yes/No No No No No Oral 
systems 
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Hypertext Yes No No ?? Yes Text 
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Electronic Yes No No No Yes Drawing 
whiteboards 
Conversation Yes No Yes No Yes Oral 
al props 
TeleNotes No No Yes Yes Yes Text 
Conversatio Yes Yes Yes Yes Yes Oral 
n Space 
Table 7. Review of existing systems 
Drawing on the analysis above, a special attention in review is paid to the support of 
the threading facility, so another table 'zooms in' in more detail on the support of 
conversation threads provided by the systems (Table 8): 
Threads 
support 
Multiple 
threads 
Quoting Referred to fragment 
Email No No Yes Message 
Conferences Yes Yes Yes Message 
Synchronous No No No 
systems 
Coordinator Yes No No Message 
Hypertext No No No Node 
Electronic No No No 
whiteboards 
Conversation No No No Message / Image 
al props 
TeleNotes Yes No No Message 
Conversatio Yes Yes Yes Message / Continuous 
n Space text fragment 
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Table 8. Support of conversation threads 
The awareness of the complex, neither purely oral nor written dynamics of ATBC 
discourse has existed on a theoretical level for a long time, but has not explicitly been 
used for the design of software tools to support human communication and collaborative 
work in this medium. Development and implementation were mainly guided by the 
metaphors of written communication (electronic mail, message or note exchange, 
hypertext, etc. ). Among all of the reviewed systems only Coordinator was explicitly 
based on theories of oral communication. 
Further, the unique properties of ATBC discourse, first of all multiple threads, were 
under-utilised. Only through the experience of designers, on an intuitive basis, has 
some support of conversation threads been implemented in many commercial mail and 
conferencing programs, as well as in research prototypes. For example, in the 'Sticky 
notes' prototype (Whittaker et aL 1997) they were placed in a shared space and some 
support of threading was provided. These features were in accord with the metaphor of 
communication as collaborative activities in a shared space. On the other hand, the 
adopted metaphor of 'notes' and messages implicitly promoted thinking about the 
communication as transmission and exchange of written messages. Thus the design 
rationale was fuzzy, oscillating between the results of experience and entailments of the 
misleadingly (as we now propose) adopted metaphor. 
All these problems are in fact consequences of the discontinuity between theoretical 
considerations existing in various areas and practice of software design. At the moment, 
the accepted practice in design of software tools is to go no further than the critical 
analysis of current systems. By no means rejecting this method, the investigation 
attempts to demonstrate the need for convergence of theory and practice to ensure 
better quality of software products. Even the most abstract theoretical results, such as 
an analysis of linguistic metaphors, etc., can be relevant for the design of particular 
tools. 
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7 The ConverSpace Prototype 
The examination of current systems demonstrated that existing software tools do not 
fully utilise the potential of ATBC. First of all they do not allow effective creation, 
presentation and navigation of multithreaded discourse. Some systems are too restrictive 
(email, conferences) others (whiteboards) have almost no underlying data model. There 
is a need to design a data structure and the means of its presentation that is flexible 'in 
the right direction' and firm enough in others to support users conversational activities. 
Secondly, more appropriate understanding of communication in this medium should 
be adopted. We approach communication as a cognitive and social Process of 
collaborative meaning making, the building of shared cognitive structures within a 
larger social context. On the level of the technical system this is reflected as the 
collaborative building of a shared artefact, in our case a conference transcript. The 
concept of a shared artefact implies that users collaborate in a shared environment with 
certain spatio-temporal characteristics, so naturally the tool should be based on the 
concept of shared space in which users collaboratively build the dialogue as a data 
structure. 
Under these conditions, one of the most important user tasks is the maintenance and 
navigation of topical and temporal aspects of such structure. We propose to support 
users in this task by visualising multiple conversation threads spatially on a 2-D surface 
with the means of directly manipulating the conversation. The metaphor of 
'communication as conversation' was consciously promoted, so the user's contributions 
were named 'remarks' instead of messages. 
To illustrate this idea, let us return to the excerpt of an email message (Figure 12). The 
proposed layout solution enables users to comment on other remarks with the option of 
arranging them spatially (Figure 15): 
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I propose to invite Jane on Friday. SFe 
will be able to have a good week-end's rest 
before starting her work. The university 
will benefit from her contributions. 
I have only been able to make 
a reservation since Saturday, 
but I guess it's still Ok. 
I agree completely. We just 
have to make sure her lectures 
fit nicely into our overall 
programme. 
Figure 15. Threads represented spatially 
The starting point for this visual solution is the phenomenon of quoting in email and 
computer conferences. Quoting is treated here as a reference in a remark to a text 
fragment in another one. Since both of the remarks are visible simultaneously, there is 
no need to repeat the quoted text in the reply. Instead, it is highlighted in the source 
remark and connection between the remarks is marked with a line. 
The first goal that was accomplished by the proposed layout was to free the 
conversation from the assumptions of linearity associated with the text. In this we draw 
on the experience in spatial hypertext (Marshall & Shipman 1993, Marshall et al. 1994) 
in the area of HCL On a more abstract and speculative level, the attempts to free the text 
from linearity are represented by Derrida's Glas (Derrida 1986), in which several 
threads of textual discourse run in parallel, and McLuhan's discussion of linearity of the 
print medium (McLuhan 1964). Bearing this in mind, we wanted to pose as few 
limitations as possible on spatial layout, bringing the prototype closer to shared 
whiteboard. applications, but with the system supporting linking of conversational 
fragments. 
It is argued that adoption of this layout solves the task of combining the persistence of 
text and the spontaneity of oral speech. Quoting and consequently connecting remarks 
becomes very easy. The user only has to highlight the fragment in the remark and add 
their new contribution. The simplicity of this operation contributes to the spontaneity of 
response, thus promoting the oral feel of the interaction. 
At the same time the textual 
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and visible nature of communication bring the potential for deeper reflection and the 
continuation of such conversations over longer periods of time, allowing the 
construction and presentation of hypertext-like structures, more complex than the ones 
that are currently supported in conferences. 
The main properties of the proposed layout are summarised below: 
" spatial presentation of multiple conversation threads, simplifying navigation; 
" simple way of connecting remarks, contributing to the oral feel of interaction. 
" granularity of reference unit - any continuous text fragment or a whole remark; 
7.1 Implementation 
The main body of the thesis deals mostly with the aspects of the graphical user 
interface (GUI) of the prototype, because they are the ones that have bearing on HCI 
issues. Technical problems related to networking, programming, etc. will only be 
touched upon briefly with more technical details on the system implementation 
available from the author upon request. 
The most promising platform for communication and in particular delivery of distance 
education courses is the World-Wide Web, so the one technical requirement is that the 
prototype is integrated into it. This made the Java programming language and Java 
technology in general a natural choice of tool for the prototype implementation. It is 
implemented in a two-tier client-server architecture. The client tier is implemented as a 
Java applet. The server tier is a Java application that performs queries and stores data in 
a relational database. 
The prototype was implemented in a way such that only one user can be active in a 
space at any one time. It considerably simplified the prototype implementation from the 
software engineering viewpoint and did not pose any significant restrictions on the 
user's interaction, because the prototype was explicitly aimed at support of 
asynchronous communication. 
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7.1.1 Scenario of usage 
To start using ConverSpace, user should open a web page containing a connection 
applet (Figure 14). In the 'Server' field the user enters the name or IP address of the 
ConverSpace server. The server can be running on any computer over the Internet, 
which should be accessible to a client. The port number on which the server normally 
listens to is 4444. After the user has pressed the 'Connect' button, the server sends 
confirmation, and the 'Space name' and 'Usemame' fields are enabled. After that the user 
can enter the name of the Conversation Space and their usemame. The spaces and users 
that are allowed are created by the administrator with the special administration applet. 
Upon pressing the 'Open' button, the applet sends a request to the server, which sends 
back data about this space and locks it to other users. 
Server: 
Port: 14444 
Connect 
Space name: 
I---- 
AWL- "IT. 
User name: 
F-I 
q eady! ý000 
Figure 16. Client connection applet 
Conversation Space is displayed in a separate window (frame, in the Java terminology). 
An example of a snapshot of a space window is displayed in Figure 15 
Figure 17: 
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Space Edit View Shape Page Command 
Ohjects can he linked 
to other ohjects'bou 
ndaries. 
Text can contain 
hyperfinks to truly 
integrate Conver 
Space into WWW 
Remarks are hoxes containi 
ng some text. 
t tic ally. 
Interlacing text selections 
are shown in darker color 
Text that does 
notfif into the 
hox is marked 
,I 
Figure 17. ConverSpace version I 
The presentation and manipulations with the conversation were based on the concept 
(actually a visual metaphor) of a shared drawing board. The drawing surface was 
presented as a sheet of paper, whose size was defined by the administrator. Users could 
place their remarks in any place on this sheet, select them and then move and/or resize. 
Two remark shapes were supported: rectangle and diamond. Rectangles could contain 
text. Diamond shapes was implemented to demonstrate the possibility of extending the 
prototype to support multiple shapes, as well as to provide users with a richer means of 
expressing their thoughts. 
Double-clicking on the rectangular shape opened a text area in which users could 
enter and edit the text of the remark. Users could highlight a fragment of text and assign 
an Internet address (URL) related to this fragment, thus creating a proper hyperlink. 
Clicking on this text fragment launched the Internet browser with the specified URL. 
This option made the prototype truly integrated into the WAV. 
0 jects can he h 
linked to text se 
lections 
97 
To create connected remarks, users have to highlight a text fragment in an existing 
remark or select a whole remark, and then add a new remark,, which would 
automatically be linked to the first one. 
7.2 Experience with the prototype 
Experience accumulated during the prototype design and trial exploitation has showed 
that the idea of representing conversation spatially and conversational fragment linking 
was viable. Along with this positive overall impression there were also identified 
several problems: 
* First, having users choose the remark type and manually place remarks on the 
drawing surface created an additional cognitive load for them. This reduced the 
spontaneity of response and made the feel of the prototype closer to such activities as 
collaborative hypertext writing with richer means of expression, but standing closer to 
the writing pole of discourse than the oral. Also, this free-form structure posed problems 
of navigation and locating new contributions, because from the technical properties of 
the system, users could not predict where the remark would be placed by another user. 
* Secondly, in spite of the 'rolling present' nature of time in ATBC, every single 
thread developed in separate, but still linear time. In traditional software, the time 
dimension is usually represented by a list of messages sorted by time. This aspect was 
lost in the prototype, because both spatial dimensions were used. 
* Thirdly, the threads in the on-line discourse are more flexible than the way they 
were supported in the prototype because users often need to reference several messages 
in their replies, so branches cannot only separate, but also merge. This requires a 
network structure rather than a tree-like one. Also, there was a realisation that reading 
and navigating this threaded structure is still a linear process, in which every separate 
thread has its own pace and temporal dynamics. This was obscured by the adopted free- 
form spatial layout, with which it was difficult to visually identify a linear sequence 
from remarks scattered all over the drawing surface. 
98 
7.3 Conclusions 
Ironically, in spite of the awareness of the influence of metaphors proclaimed in the 
investigation, in retrospect it became evident that the adopted design metaphors of 
'conversation thread' and 'shared drawing' that initially were useful and allowed to 
concentrate an attention on the important traits of the phenomenon, have, in the process 
of the prototype development, became misleading. For example, conversation cannot be 
limited by the size of a drawing surface. Inherently it has no limits in its development, 
so instead of a sheet of paper the drawing surface is better conceptualised with the 
metaphor of an 'endless roll' onto which conversation is inscribed as it develops in time. 
The further point of interest is that the adopted way of visualisation was too flexible 
and,, as such, could not support the desired mode of interaction. So now our task as 
designers is to identify what is the appropriate spatial structure and get the system to 
support it. 
Usually in the course of investigation the suggested prototype undergoes at least one 
iteration. The first version is used to test the overall concept viability and validity, the 
second presenting the better solution in which experience is used. The reason for paying 
so much attention to the first prototype and describing it in so much detail, is that there 
are other possible directions of its development besides the one pursued here. In the 
investigation we have the goal of promoting a certain type of discourse, but as a spin-off 
topic from this research it is already evident that the proposed layout can be used to 
represent more complex conceptual schemes at the expense of loosing the spontaneity 
of interaction. 
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8 The ConverSpace Prototype Version 2 
This experience has led to the second version of the prototype, in which the 
conversation is still represented spatially, on a 2-D surface, but where the system now 
maintains the two axes and remarks are positioned automatically according to them. The 
horizontal axis represents time, the vertical axis represents topical structure. The 
combination of these two axes results in a grid-like structure of conversation 
representation. 
If the first prototype was conceptualised as drawing tool, the second one exhibits 
similarity with spreadsheets. Columns and rows are added automatically as the new 
remarks appear. Of course we are now aware that this metaphor cannot be carried too 
far, otherwise it will distort the design. Also the second prototype allows for a much 
more complex weave of threads with threads merging as well as branching. 
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8.1 Interface Description 
The main window of the prototype comprises two component windows: the 
Conversation Space window to the left and the New Remark window to the right. 
The Conversation Space Window (CSW) contains remarks, which are positioned in 
cells of the grid, which itself is invisible. Rows in the grid represent communication 
threads and columns which reflect the temporal order of the remarks within the separate 
threads. The window can be scrolled on a per row and per column basis by special 
buttons. 
A thread labels panel comprises a column of thread labels and two scroll buttons, 
which scroll visible topics. A thread label is separated into two areas: to the left is the 
'new message flag' area. The flag is raised if there is a new (unread) remark for this 
topic. Double-clicking on it targets the first unread remark in this thread, if the flag is 
up, or the last remark in the thread if it's down. A user can change the following thread 
label properties: the label text and its font; the colours of text and background of the 
label. A user can also change the vertical dimensions of thread labels. On the upper 
border of the CSW there are wedge-shaped resize sliders. By dragging them, a user can 
change the width of the grid column. 
The second version now supports only one remark shape. A remark is displayed as a 
rectangle with header. It is resized automatically when the grid is resized. A user can 
define the gap between grid and remark. The remark header displays the author's name 
and the date of submission. The text inside the remark is word-wrapped automatically. 
If not all of the text fits, a red down arrow in the lower right comer of the remark is 
displayed. A remark, when it is submitted, is marked as unread for all other users. An 
unread remark is highlighted by making the border thicker. A user can also manually 
mark a remark as read/unread. A remark can have a transcluded view, that is, 
incorporate quotation text. This happens automatically when a user outdates a parent 
remark. The term outdate refers here to the action of the user when user selects and 
marks in a special way a remark that is not of interest to them anymore. Such remarks 
are not displayed for the users who outdated them, but displayed for all other users. If 
all the users marked a remark as outdated, it is deleted from the database. 
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Links between remarks are represented by connectors. If a remark is connected to the 
whole of the other remark, a connector is drawn between the centres of their nearest 
sides. If they are in the same row, the line is drawn from the Middle of the left side to 
the middle of the right side. In the case where a remark is connected to a highlighted 
area of text, the nearest comers of the highlighted area and the middle of the remark are 
connected. If the highlighted area is not fully visible, then the nearest middle of the side 
from the visible part of highlighted text is connected. If the highlighted area is fully 
invisible, the point of the 'not-fit' arrow is connected to the middle of the nearest side of 
the remark. 
The New Remark' window allows a user to submit new remarks to a conversation 
space. If the user highlights a text in an existing remark and presses the Quote button, 
the highlighted text is copied into it as a quoted text. Quoted text is displayed with the 
small header in a different font/colour. Quoted lines are preceded by the 5' character, 
following the email and conferencing conventions (Figure 19). 
>I really would like to see 
>morefunctionality in the prototype 
>because of the deadline approaching 
Figure 19. Quoted fragment of text 
Quoted text is an indivisible block. A user cannot edit it, but only delete it as a whole, 
if needed. The 'Submit Remark' button adds the new text from the remark window to the 
space. The area of quoted text is highlighted with a grey background. If highlighted 
areas intersect, then the shade of grey is darkened. 
The main rules for positioning of remarks are: 
1. If no remark is quoted in the new message, a new thread is added. The new thread 
title is the first word of the remark text. Colour, font and formatting have default values. 
2. If one remark is quoted in the new message, the new remark is placed in the same 
row (thread) and in the column after the quoted remark. 
3. If several remarks are quoted in the new message, then they are added to the row 
with the first quotation, being placed in the column after the last of the columns of all 
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the quoted remarks. If it is already occupied, ConverSpace will automatically insert a 
row below the last remark in the topic. Row label properties are taken from the parent 
label. 
Currently, the locking object granularity is the whole space. When a user is active in 
the space, it is locked for other users. If another user tries to log on to this space, a 
message is sent to them with the following information: "Space <space name> is 
currently locked by <username>. The session started on 00: 00". If a client crashes or 
closes, the space is unlocked by the server. 
This rather coarse granularity is not considered to be very restrictive for the test phase 
of the prototype development, since the supported mode of communication is explicitly 
asynchronous. 
The common problem in shared data software is deleting objects. Locking the whole 
space has greatly simplified its solution in our case. In the ConverSpace 2 prototype a 
remark can be deleted if a space has not yet been saved. 
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9 The Evaluation 
There are two roles evaluation plays in a development process: formative and 
summative (Scriven 1967, cited in Carrol et aL 1992). Formative evaluation seeks to 
identify aspects of a design that can be improved. Summative evaluation seeks to gauge 
an overall design outcome. Scriven stresses that evaluation design should ideally be able 
to play both of these evaluation roles. In our case this was also the primary requirement 
of the evaluation design. The summative goal was to identify the extent to which the 
theoretically intended usage for ConverSpace has been achieved and the overall 
interface concept was appropriate. The ConverSpace prototype has also attracted 
attention of specialists in different areas and there have already been proposals to use it 
as a basis for distance education software (Appendix B). This practically-oriented 
proposal, while itself being a significant positive feedback, added a formative 
dimension to the evaluation, which had to obtain as much feedback as possible on the 
prototype features for further development of the ConverSpace as a real-life software. 
It has been repeatedly pointed out that usability evaluation of HCI is a very complex 
and open-ended process and in the long run I ... is backed by intuitive know-how 
from 
personal experience. There is no doubt that evaluation is partly an art and that is the way 
it will always be. ' (Carrol et aL, 1992). According to the HCFCMC categorisation 
suggested in this research in Part 1, the summative goal belonged to the area of CMC, 
because it involved evaluation of communicative properties and identification of 
application areas for existing software, whereas the formative goal belonged to the area 
of HCI,, being concerned with an effective software design. This fact has once again 
demonstrated the inherent interconnection of CMC and HCI aspects of the investigation 
and of these two areas in general. At the same time it has further complicated the 
evaluation design,, because along with HCI usability aspects, 'softer' CMC notions such 
as 'feel of interaction' had to be captured. 
9.1 Evaluation design 
Sweeney et al. (1991) summarise methods of testing HCl usability and provide a 
framework for evaluating user-computer interaction. With respect to the source of data 
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there exist three main methods of evaluation of software tools: user-based, theory-based 
and expert-based. The scenario which characterises a user-based approach involves 
users completing one or more tasks in an appropriate environment. In rigorous testing, 
relevant task, user and environment characteristics must match those for which the 
product is being designed. A theory-based approach involves a designer or evaluator 
calculating the match between the task or user model and system specification. Neither 
user-computer interaction nor tangible representation of a product are required. Expert- 
based evaluation involves the evaluator using the system in a more or less structured 
way in order to evaluate whether the system matches predefined design criteria. 
The present investigation is mainly theory-driven, with a strong emphasis on 
conceptual multidisciplinary analysis of existing theories. Naturally the results of this 
analysis also mainly belong to the plane of general CMC and HCl concepts, e. g. 
message exchange vs. shared workspace, oral vs. written vs. electronic interaction, etc. 
To tie the proposed theoretical framework to real usage it was decided to use either 
expert- or user-based evaluation of the ConverSpace prototype in preference to theory- 
driven evaluation techniques, such as e. g. cognitive walkthroughs (Polson et al., 1991). 
This decision has been made on the premise that results obtained by real users will 
better provide the required level of validity for conceptual analyses performed earlier in 
the investigation. 
Every particular evaluation method had its own areas of applicability and 
requirements to resources. Matching the identified evaluation goals with the set of 
constraints,, under which evaluation had to be performed, of eleven methods reviewed in 
Sweeney et aL (1991), two main ones were chosen: observation of users during 
interaction and extraction of their opinions through informal conversations and 
subjective expert-based evaluation. In order to obtain maximum results from the 
evaluation it had to be split into two stages, each using one of these two methods. Most 
of the data obtained by these methods was qualitative, but an attempt has also been 
made to obtain more structured and formalised quantitative feedback. 
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9.1.1 The first stage 
The first stage of evaluation included informal conversations conducted by the author 
with several people using the ConverSpace prototype. Sweeney et aL (1991) analyse the 
advantages and disadvantages of this method. 
Advantages Disadvantages 
Can be conducted quickly or tailored to There is no permanent record of the 
suit the circumstances as necessary. interaction to be reviewed later, hence 
Can be flexible since no special relevant 
incidents may be missed or 
technology is necessary. forgotten. 
Provides first-hand feedback of user 
The user may find it intrusive and 
interaction, thus assisting correct uncomfortable to have someone 
interpretation of objective measures. 
hovering behind them. This may affect 
the subject's performance. Observation can potentially yield as 
much insight as a lengthy and costly 
Observation may yield less accurate 
experimental evaluation. There maybe results than automatic recording 
additional facets to the interaction that methods, as the process of recording 
require attention. (e. g. use of may cause the observer to miss some 
documentation, the need for pen and actions or 
inaccurately record the timing 
paper, supplementary information etc. ), of events. 
which methods such as automatic 
monitoring omit. 
Table 9. Evaluation of software through informal conversations. 
Because of its flexibility and low incurred costs, this method is often used for 
preliminary evaluation of innovative communication software. For example, in 
Whittaker et aL (1997) study, an innovative CMC software has been distributed to users 
and then their comments and observations have been gathered and analysed. In the 
present investigation this method involved author communicating with various people 
using the prototype. For example, at some stage the prototype has been used to conduct 
supervisory conversations with one of the research supervisors. The interaction was thus 
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observed by the experimenter and users were welcome to make any sort of comment on 
any aspects of the prototype or related ones. 
The main goal of this stage was a summative evaluation of the overall 'feel' of 
interaction. Its results have demonstrated that the desired mode of interaction seems to 
have been achieved. Automatic positioning of remarks freed users from the need to 
think of where they had to place it, thus promoting spontaneity of contribution of new 
remarks. One of the users has compared the prototype with a 'structured chat'. It has also 
become evident that the explicit asynchronous nature of the prototype has become 
restrictive and ftinctionality for several users to be simultaneously active in a space had 
to be implemented. Other comments referred to Problems with navigating and 'pruning' 
extended conversation structure, which was developing in the course of interaction. This 
data has led to the conclusion that the initial goal of preserving the oral and spontaneous 
character of interaction while making it reviewable has been achieved. 
'Informal play' evaluation draws heavily on intuitive knowledge and experience of a 
researcher and is not very demanding of resources or knowledge of various formal 
coding schemes. Since there is no predefined structure for extracting user comments, 
this process usually occurs in the mode of 'knowledge sharing' and in these informal 
conversations there can spring unexpected and interesting ideas and thoughts. The main 
drawback of this scheme is that its evidence is 'anecdotal' and results are almost 
impossible to formalise. In order to address this problem, the second stage of the 
evaluation has been introduced,, in which an attempt has been made to receive more 
structured quantitative feedback from users. 
9.1.2 The second stage 
For the second stage of the evaluation, the expert-based evaluation scheme was 
chosen. Expert assessment has the advantage of being both quick and relatively cheap to 
conduct. Experts can draw upon their knowledge of what design features make a 
product usable in certain contexts (e. g. level of user's skill, organisational culture). 
However, even experts may have only limited knowledge of the tasks and may have 
difficulty in putting themselves in the user's shoes, and personal biases may also colour 
their judgement (Sweeney et aL, 199 1). One of the crucial arguments in favour of this 
decision was that the prototype featured an innovative interface and consequently it was 
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needed to evaluate the concept of the tool as well as particular interface features of the 
tool itself. This required testers with higher level of IT skills and experience in a range 
of systems, who could comment on it from a broader perspective. Another benefit of 
having advanced users and developers as testers was that many of them had experience 
in design and implementation of various software systems and could contribute 
comments, suggestions and ideas from areas of their expertise. This would especially 
contribute to the formative aspect of the evaluation. From the viewpoint of the software 
implementation, it also had to be borne in mind that ConverSpace was a software 
prototype with a limited functionality, while user evaluation with a representative task 
usually requires pretty comprehensive software features and consequently a lot of 
coding. This would take up a lot of resources while contributing little to the main goal 
of the investigation. 
The experts' responses have been structured by means of a questionnaire. In order to 
check that the theoretically intended usage has been achieved, a measurement of nine 
communicative functions has been used. This technique has been often and successfully 
used in CMC studies (Adrianson & Hjelmquist 1991, Hiltz et aL 1980). These functions 
are: 1. Giving/receiving information; 2. Generating ideas; 3. Problem solving; 4. 
Bargaining; 5. Giving/receiving orders; 6. Getting to know someone; 7. Persuasion; 8. 
Exchanging opinions; and 9. Resolving disagreements. 
Using the nine communicative functions measurement would allow the results 
obtained in this study to be compared with other ones, thus providing richer results and 
giving them a higher degree of validity. However, previous studies have been guided by 
the distinction between task-oriented and emotional behaviour and consequently the 
functions have been split into groups according to their 'complexity'. The first groups 
consisted of exchanging opinions, giving/receiving information and generating ideas 
functions; the second group included resolving disagreement, persuasion and getting to 
know someone (Adrianson & Hjelmquist 1991). According to the proposed above 
theoretical framework, the first group confused functions reflecting transmission and 
sharing aspects of communication. Our hypothesis was that the prospective prototype 
usage would be evaluated by experts higher on functions 2 and 8, which stress the 
sharing aspect of communication as compared to functions I and 5, which refer to the 
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transmission aspect. This measurement formed the Section I of the expert questionnaire 
(Appendix Q. 
Reuse of data from different studies is a major problem in the area of HCI, where the 
rich body of evaluation work often finds no further use (Carrol et al., 1992). To address 
this problem the form of questions and scale were adopted from Adrianson & 
H elmquist (1991) study. Thus results of studies could be compared and it would be 
possible to draw on other researchers' experience. 
Section II of the questionnaire draws experts' attention to the innovative interface 
features. Being aware from the experience with the first stage of evaluation that no 
questionnaire could capture the whole wealth of user impressions, there were inserted 
Sections III and IV for free-format comments. 
The expert questionnaire was distributed to experts together with the ConverSpace 
software and CS manual (Appendix D). Usually ConverSpace was run using Java 
Virtual Machine from Internet Explorer ver. 4 and ver. 5. In cases when there was no 
Java machine installed, Sun Java Runtime Environment ver. 1.1.8 was used. The experts 
were 11 people from the IT industry and academia, ranging in rank from student to 
leading engineer. The experts were asked to use the ConverSpace 2 software for 
communication with other users. If installing it over a network was technically or 
administratively impossible, they could use it in a standalone mode, but still were asked 
to imagine how an interaction with other users using this software could occur and feel. 
They were also asked to complete questionnaires when they felt they could answer the 
questions featured in it. 
9.2 Evaluation results 
Out of II distributed questionnaires two were not returned. One questionnaire, in 
which an expert has equally marked all questions 7, was excluded from consideration 
because it would only give an upward bias in results, but no relevant data. Consequently 
the statistics is generated using 8 questionnaires. For every item an average rating and 
standard square deviation (sigma) were calculated. Deviations characterised degree of 
consensus between the experts in rating of particular communicative function or 
interface feature. These results are presented in Table 10. 
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Question -7 ýAýveragce rating Standard square 
deviation 
Communicative functions 
Giving/receiving information 4,5 1,195 
Generating ideas 4,63 2,134 
Problem solving 5,25 11,488 
Bargaining 5,38 0,744 
Giving/receiving orders 4,25 19752 
Getting to know someone 3,88 11458 
Persuasion 5,38 09916 
Exchanging opinions 6,25 0,707 
Resolving disagreements 5938 0,916 
Interface features 
Visualisation of conversation on the 
surface 
5,63 1,302 
Automatic positioning of remarks 5,38 1,408 
Linking of remarks by quoting 
another's messages 
6,63 0,518 
Linking of remarks by selecting whole 
remark 
6 1,069 
Customisation of thread labels 41,88 1,216 
Table 10. Quantitative evaluation results. 
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To simplify analysis, the functions were sorted by average rating in ascending order 
(Figure 18). The highest rated function was 'Exchanging opinions' (M = 6,25). The 
degree of consensus for this function was also the highest (cy = 0,707). 
Getting to know someone 
Giving/receiving orders 
Giving/receiving info. 
Generating ideas 
Problem solving 
Bargaining 
Persuasion 
Resolving disagreements 
Exchanging opinions 
Figure 20. Communicative functions. 
This function was followed by a group of four functions, of which three (resolving 
disagreement, bargaining, persuasion) have been rated 5,3 8 and 'problem solving' rated 
slightly lower at 5,25. These results demonstrate that experts gave high rating to the 
functions implying a conversation in a relatively free format. As was hypothesised, the 
exchange functions (giving/receiving orders and information) are situated lower on the 
scale. The lowest-rated ftmction is 'getting to know someone' (M = 3,8 8). 
In comparing findings of this investigation with results of Adrianson & Hjelmquist 
(1991), where the lowest rated functions were'getting to know someone' and'resolving 
disagreements', it is possible to draw the conclusion that providing a better interface can 
really support even emotionally loaded functions. However, there seems to be a limit to 
this and the low rating of 'getting to know someone' function is in accord with findings 
of Adrianson & Hjelmquist (1991) that the medium is not very good for very personal 
and emotionally loaded communication requiring a full range of non-verbal cues. 
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The surprising result was a relatively low rating of the 'generating ideas' 
communicative function. It was rated 4,63 and occupied position between 
conversational functions and exchange functions. Bearing in mind that the prototype 
was specifically designed to support generating ideas through conversation, it was a 
disappointing result which required a closer inspection. The original data for this 
communicative function is presented below (Figure 19). 
Figure 21. 'Generating ideas' source data. 
First of all the deviation for this communicative function was the largest (a = 2,134). 
The histogram also demonstrates that ratings of different experts span the range from 2 
to 7. Post-evaluation conversations with experts have allowed finding the reason for 
such discrepancy in ratings. The experts have been evaluating the prototype in a solo 
mode and it was found out that the ones who have given lowest ratings explained their 
decision in such a way that made clear that they thought of the program from the 
viewpoint of its ability to support complex data structures and to be used primarily in a 
standalone mode, rather than for dynamic conversation. This also explains a lower 
rating of 'problem solving' function. Experts remarked that to better support these 
function ConverSpace would need more features on the data presentation and 
manipulation. This has once again demonstrated that caution is required when usability 
of communication software is evaluated in a standalone mode. 
Concerning the evaluation of interface features, the highest and practically unanimous 
rating was given to the 'linking messages by quoting' (M = 6,63, a=0,518), which 
confirmed viability of the main interface concept. Another surprisingly low result was 
very low evaluation by experts of 'automatic positioning of remarks' (M=5,38). This 
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result was also explained in post-questionnaire conversations with experts. It was found 
out that they have understood this question the way it was formulated as inability to 
move remarks, the action which they often wanted to perform. Consequently automatic 
positioning of remarks was perceived as a restriction and often commented on in free- 
form sections of questionnaire. Experts have also provided a lot of valuable feedback on 
particular usability and interface features, such as navigation, editing, preference for 
direct manipulation with the remarks, comparisons with other software tools and 
architectures that could inform design of such software tools. 
Overall it can be concluded that this model of evaluation, including building the 
prototype tool, followed by an informal usage combined with expert evaluation and 
post-test conversations yields adequately valid results for making decisions on a high- 
level design, while not being very resource-demanding. When using a working 
prototype, it is easier for experts to envisage the 'ideal' tools than from the abstract 
concept. 
A lot of experience has also been gained on the design of the questionnaire. 
Measurement of the nine communicative functions has to be formulated more carefully, 
because many experts have remarked that tasks were not very clear. The recurrent 
comment was that while numeric questions were easy to answer, the requests for open 
format comments required much more time and effort from experts. 
The positive aspect of such a scheme was that experts have encountered the software 
as representing an interface concept, relatively divorced from particular usage with all 
its distracting details. This has enabled the collection of often unexpected suggestions 
about its areas of applicability. For example, it would appear that the ConverSpace way 
of visualisation can be used for representing a generic data structures, not necessary 
human dialogue. One of the experts has commented that the 'ideas generation' rating 
could be increased if it were possible to 'fold' and 'unfold' the dialogue by threads and 
columns similar to tree views in many software. Another one has suggested the use of 
ConverSpace as a tool for projects management, because design rationale and history of 
decisions made becomes evident and conveniently accessible because of the persistency 
of on-line conversation in ConverSpace. 
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9.2.1 The third stage 
The obvious weakness of the evaluation was that most of the experts really used the 
ConverSpace prototype in a standalone mode and attempted to 'guess' a real-life usage. 
Consequently some problems were not noticed. For example, none of the 'standalone' 
experts commented on the need for the functionality in the ConverSpace to support 
synchronous conversations, which immediately became evident during the first stage of 
multi-user evaluation. Experts were not able to evaluate the real communication usage 
and often commented that they had problems with rating communicative functions, 
because they were not 'really' using the prototype. Secondly, after the two stages and 
significant experience with the questionnaire accumulated in their course, it was found 
interesting to further develop the questionnaire and explicitly position ConverSpace 
among the existing text-based software. These two ideas have given rise to the final, 
third stage of the evaluation. 
There were assembled thirteen pairs of students of Bauman MSTU. Five pairs were 
from second year students of the Faculty Social Sciences and Humanities, department of 
Sociology and Culturology. Seven pairs were assembled from sixth-year students of the 
Faculty of Informatics and Control Systems, Department of Information and Control 
Systems. The students were given a task to discuss a topic related to their respective 
curricula using ConverSpace over a week's period of time. The originally planned 
discussion period was a second half of October, when exams session was quite far away 
(end of December) and students had more time. However, after a week's time the 
conversations were only starting, so it was decided to extend discussions to another 
week. Also,, due to some administrative reasons, Social Sciences students have started 
discussions about a week later, so the experiment actually took place during the period 
of 9-30 October. This setup allowed testing ConverSpace in a practically natural setting. 
The questionnaire has been significantly modified (Appendix F). In order to position 
ConverSpace among other types of text-based software, there were added fields for 
subject to evaluate email, conferences and chats against the same nine communicative 
functions. As the formative goal has been achieved during the second stage of the 
evaluation, questions regarding interface features have been removed from the 
questionnaire. Another reason for removing them was that most experts from the second 
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stage said that these questions, especially the open-ended ones, were the most time- 
consuming and thus killing motivation to complete questionnaires. 
Also the ConverSpace software has also been modified to simplify usage. The server 
part was removed and space data were stored in a file with a special format. Users were 
exchanging the data file via email as an attachment. Upon receipt of the message users 
had to manually detach the text file into a special folder on their computer and then use 
ConverSpace to visualise and modify it and then send back to another member of a pair. 
To limit communication channels to ConverSpace only, users were asked not to put any 
text into email messages. Having communicated for a period of two weeks, the subjects 
returned questionnaires. Summary results of their ratings are presented in the Table II 
and presented graphically on the Figure 2 1. 
Email Conferences Chats ConverSpace 
1. Giving / receiving 
information 
6,6 5,4 4,9 4,6 
2. Generating ideas 3,8 5,0 5,8 4,6 
3. Problem solving 4,3 5,4 4,2 5,0 
4. Bargaining 3,3 2,8 493 4,6 
5. Giving / receiving 
orders 
4,8 2,2 3,5 3,6 
6. Getting to know 
someone 
4,3 3,4 6,8 3,5 
7. Persuasion 3,7 4,5 5,3 5,0 
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8. Exchanging 4,6 5,4 694 5,4 
opinions 
9. Resolving 3,3 492 4,9 4,3 
disagreements 
Table 11. Statistics for the third stage. 
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Figure 22. Graphical representation of the third stage results. 
The experiment design also made possible a comparison of ratings between the groups 
of Computer Science and Social Sciences students. The groups from Computer Science 
and Social Sciences did not communicate between each other at all and it would be 
interesting to find out whether they had the same opinions about different media. in 
order to measure this a correlation (Brave-Pearson coefficient) between averages of 
their ratings for every communicative function and for every media was measured. The 
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correlation values for email (0,63) and ConverSpace (0,65) have almost reached the 
level of significance (0,67). For conferences the correlation was significant (0,73) and 
for chats it was extremely high (0,94): 
Figure 23. Correlation for chats. 
The correlation between groups of users can signify versatility of media. Email, as has 
been shown above, can be used in very wide range of communicative situations, starting 
from notification messages requiring no reply at all, to a practically synchronous 
exchange. Consequently different users and groups of users may have different 
perceptions and uses for the same media. In the case of ConverSpace a small correlation 
is most probably due to a novel character of the medium, so the users have not yet 
worked out the most appropriate usage for it. Conferences seem to have found a more or 
less defined niche and have been rated by users as the best medium for problem solving 
(5,4). Extremely high correlation for chats is in our opinion indicative of the fact that 
chats are less versatile than asynchronous media and allow less flexibility across 
communicative situations. It can be concluded that chats have found a much more 
definite usage than asynchronous media. 
Comparing ConverSpace with other media, the first and at a first glance disappointing 
result was that ConverSpace was never a leader on the communicative functions of 
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primary interests, such as generating ideas, problem solving, exchanging opinions. 
However, bearing in mind that ConverSpace had to 'compete' with the whole range of 
text-based communication software, its ratings can be considered as good. Also on the 
three last communicative functions all media show practically identical trends, with 
ConverSpace rated between chats, which are considered the best, and all other 
asynchronous text-based software. 
Probably the most valuable result of these comparisons is that chats, being closest to 
the oral communication, are valued highest on the functions of the primary interest to 
us, such as 'Generating ideas', 'Exchanging opinions', 'Persuasion'. This is in accord with 
the theoretically predicted usage for the ConverSpace prototype, which represents an 
attempt to lead asynchronous text-based software towards support of a more 
spontaneous communication. This will lead to creating software for discussion of more 
complex problems for which chats are unsuitable (for problem solving chats were rated 
lowest at only 4,2). Thus ConverSpace ratings can be considered as a step in the right 
direction and,, what is very important, this step was made not on entirely empirical, but 
rather on a theory-informed basis. 
It is also worth noting that in respect to 'Persuasion' ConverSpace was rated very 
differently by Computer Science and Social Sciences students (5,19 and 4,80 
respectively). In fact, ConverSpace was rated by CS students higher than any other 
media. However SS students clearly preferred chats as the medium most conductive to 
persuasion (5,9). One possible explanation of this fact is that 'hard' computer scientists 
and humanities specialists are trained in very different kind of rhetoric. In humanities 
explanations and arguments are mostly expressed as a continuous exposition in natural 
language, while computer scientists value structured presentation of ideas, often in the 
form of flow diagrams, charts, etc. This explanation is in accord with the experts' 
suggestion from the second stage, that the main value of ConverSpace lies in presenting 
the structured rationale of decision. Previous stages allow to make a conclusion that it is 
because of conversation being laid out and being accessible, so all the chain of 
arguments and decisions is visible and can be easily reviewed. On 'Bargaining' 
communicative function all media were rated pretty low in the interval from 2,8 to 4,6 
with ConverSpace unexpectedly rated highest. CS students rated it best (4,75), and SS 
students equally with chats (4,4). One possible explanation could be that students have 
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not had much experience in bargaining and thus could only guess how bargaining would 
happen in different media. A quantitative measure that seems to support this hypothesis 
is that for example for chats the point representing this function is the farthest from the 
general trend line (Figure 22) and shows a difference in opinions of otherwise 
practically unanimous users. 
However all the results involving ConverSpace have limited ecological validity, 
because they are related to a particular software prototype. Other software prototypes 
would have exhibited different ratings and the results would not have been carried 
across contexts, thus suffering from the same problem identified above - instability of 
results across different contexts. So in the context of the investigation these results have 
value only from the viewpoint of completing all the stages of a lifecycle of an 
innovative software prototype. In our opinion, the major achievement of the third stage 
was a comparison of different generic classes of text-based communication software, 
because it allowed to provide factual confirmation to the theoretical points from Part 1. 
The first example is the rating of chats. Chats are rated very high on 'Getting to know 
someone' function (6,8). Moreover, often users engage in chats for exactly this purpose. 
They have found a style and eventually created social protocols for this medium that 
help them achieve their communicative goals. At the same time asynchronous text- 
based software was still rated very low on this function (email at 4,3, conferences at 3,4 
and ConverSpace at 3,5). All the media are text-based, so such a drastic difference 
cannot be explained by the richness of the information transmitted through the media. 
These results are in contrast with the point on which many CMC theories are based, 
namely that text-based media are not good for emotionally loaded encounters precisely 
because they are text-based and thus filter out non-verbal, etc. cues. At the same time 
this result proves our thesis that it is not technical properties of channel that influence 
human communication in particular medium, but rather social protocols surrounding it 
and the social perception of this medium. 
At the same time we acknowledge that there indeed exists a problem of conducting 
emotionally loaded conversations in a text medium. This is demonstrated by ratings of 
'Persuasion', 'Exchanging opinions' and 'Resolving disagreements' functions. The graph 
shows that all types of ATBC software exhibit the same dynamics with the lines 
connecting the rating points going practically in parallel. However emotionally neutral 
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'Exchanging opinions' is consistently rated higher than 'Persuasion' and 'Resolving 
disagreements'. 
Another interesting statistical parameter is a degree of consensus between the two 
groups. Chats were evaluated almost exactly the same by the two groups (degree of 
correlation 0,94). This shows on the one hand a limited flexibility in their usage. On the 
other hand, this also demonstrates that social protocols involving chats are now more or 
less firmly established and there is a pretty definite perception of functions of chat 
software. 
9.3 Conclusions 
Human communication is a very flexible phenomenon and our current knowledge 
does not allow software to support it to be 'calculated' in a way that, for instance, 
mechanical constructions are calculated. The most fruitful method is iterative, involving 
trial and error,, with continuous testing against the real usage. However, we still feel that 
this is impossible without at the same time attempting to propose some theoretical 
constructs, which set directions to the search and without which research may 
degenerate into fruitless meandering. Theory here is understood as a tool not prescribing 
exact decisions,, but rather pointing out directions for R&D activities. The results show 
that adopted methodological device of the two metaphors of communication and 
identifying oral, written properties in the ATBC discourse allowed expansion of a range 
of design solutions and proved useful in analysing dynamics of the discourse. 
The formative goal has been achieved. The body of comments accumulated from both 
stages is rich and concerns not only interface issues, but overall architecture and 
approach to implementation, concepts of users access rights, etc. (Appendix E). The 
experts' feedback from the second stage tended to be more HCI-oriented, while the first 
stage allowed the identification of some CMC problems. The third stage has positioned 
the prototype among other text-based communication software. 
Most of the problems encountered in the course of evaluation, stem from the fact that 
a 'real-life' evaluation of communication software is necessarily a step from the 'hard' 
Computer Science into the realm of social psychology and related 'softer' disciplines. 
This makes even quantitative results less precise and open to different interpretations. 
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Current theoretical understanding of its 'real-world' dynamics of human discourse, 
especially as connected with software interface features is very tentative. So, at the 
present stage trial and error methods have to be used, involving the building of iterative 
prototypes to accumulate experience for the design of efficient software tools. The 
experience with Conversation Space prototypes shows that it is a real challenge to 
promote the desired CMC mode of interaction and evaluate it. In social sciences and 
psychology it took a lot of time and effort to establish adequately valid and 
operationally convenient evaluation methods (Godefroid 1992, Campbell 1980). It is 
hoped that experience obtained from evaluating Conversation Space prototypes can 
contribute to the design of better software evaluation methods. 
Comparison of perceptions of different types of software looks very promising from 
the viewpoint of researching of CMC. 
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10 Conclusions 
Similarly to Part 1, this part concludes with a return to the epigraphs quoted at its start. 
Descartes' one describes a particular problem for which the theoretical framework from 
the Part I has been applied - generation and elaboration of shared knowledge through 
informal peer-to-peer conversation. The epigraph by Walt Whitman reflects the chosen 
method: linguistic interaction of the users is supported by paying attention to the 
structural properties of discourse in ATBC ('the pattern is systematic') and identifying 
and supporting conversation threads. 
The main message of this work which forms the basis of the proposed conceptual 
framework, is that design and research activities are always situated in and inexorably 
connected with the broader social and cultural context. It is as well, in considering the 
main goal of this investigation - bridging the gaps between disciplines and between 
theory and design - to be aware of the implications and the power of metaphors 
underlying these activities. The explicit or (more often) implicit conclusions and models 
of human communication, discourse and medium, which have underpinned some of the 
assumptions guiding design, have narrowed the scope of possible implementations or 
just mislead them. The proposed conceptual framework of the two metaphors of 
communication, in our opinion, proved useful for the analysis of research approaches 
and integrating findings from different disciplines, as well as particular designs. More 
specifically, this research represents an attempt to bridge the gap between the theoretical 
considerations and practice in the area of ATBC by promoting the concept of 
communication as conversation and explicitly utilising both oral and written properties 
of the asynchronous text-based medium to build software for collaborative work. 
Providing a common conceptual framework within which particular designs can be 
more conveniently compared and analysed constituted a step towards design which, if 
not entirely theory-based, is at least principled and theory-informed. This will allow us 
to get better software tools and, in turn, provide more insight into the nature of 
electronic discourse, thus simplifying a mutually enriching communication between the 
areas. 
A further problem facing research in IT, including computer science and areas of HCI, 
CSCW and CMC, is the extremely short life span of the research results. For books on 
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topical subjects and journal articles it is roughly three or four years maximum. This 
dissertation represents an attempt to provide a work that will persist for at least a 
slightly longer time by performing research on a higher level of abstraction. Designs 
and technological tools change very fast. For example, the Java development tools in 
which the ConverSpace prototypes are implemented are already obsolete (there are 
already new versions Microsoft Visual J++ and Borland 6 JBuilder as well as the new 
version of Java language). Theories change slower, and the paradigms underlying them 
slower yet, thus ensuring relevance of the work for a longer period of time. In this 
investigation the prototypes described will be of little interest in a couple of years, while 
the topic of the interaction of the two metaphors of communication and its reflection in 
the design of CMC software tools will be useful, it is hoped, for a longer time. It is 
hoped that the results of this investigation can serve as a convenient analytical 
framework into which fast changing CMC trends and theories can be placed. 
10.1 Further work 
Presently there are several prospective directions in which this research can be 
continued. The practical application of the results of the investigation will involve 
development of tools based on the ConverSpace concept and utilising the feedback 
obtained during the ConverSpace prototype evaluation. Their real-life application will 
be the best test of their applicability. Further studies in Computer Science will look at 
the interaction of 'harder' and 'softer' sciences in various aspects of design and 
evaluation of software tools for support of human communication. HCI and CMC are 
the areas which simply require this interaction, as the present investigation 
demonstrates. Such phenomenon as human communication requires social and 
psychological methods to be applied. On the other hand, implementation of a technical 
system for its support requires 'hard' approach. It is evident that as communication 
becomes more and more 'computer-mediated', this area will be gaining importance. 
Presently there are ideas about organising an international group between DMU and 
BMSTU that will concentrate on these issues and their applications in the area of 
The former Borland is now called Inprise - even the company name has changed during the 
investigation! 
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distance education and collaborative leaming. Theoretical aspects touched upon in this 
work can be further developed in the following directions: 
9 First of all in the body of the thesis there were identified several spin-off topics for 
further research which are worth exploring, such as tracing interaction of the metaphors 
of communication in educational methodology and consequently in software tools for 
support of learning. 
9 It would be very interesting to distribute a questionnaire from the third stage to a 
much wider audience, replacing ConverSpace with face-to-face communication. This 
can form a basis for a study of social perception of different types of communication 
media by different groups of prospective users 
* In the area of HCI there are attempts to apply serniotics for understanding and 
'reading' graphical user interfaces (GUIs) (De Souza 1993, Familant 1993, Liu 1998) 
and to apply the concept of dialogue as a foundation for design of e. g. Web sites 
(Erskine 1997). These facts indicate that the theoretical framework developed in this 
work, which attempts to base design on the discourse structure can be further informed 
by serniotics. Within this more general framework a typical GUI can be considered as a 
serniotic discourse between user and software application (or designers). It is 
conjectured that this discourse is also multithreaded, because there is evidence that such 
a mode is typical for the operation of the human mind (Edmondson 1989). For example, 
multiple applications simultaneously open in the desktop can be considered as separate 
threads of serniotic user-computer discourse. When viewed from this viewpoint, users' 
tasks when dealing with any type of software become very similar to the ones addressed 
in this work: maintenance and navigation of the multithreaded structure. 
e The high-level theoretical framework proposed in the investigation has attracted 
attention from the Faculty of Social Sciences and Humanities of Bauman MSTU and 
currently it is further developed as a social philosophy study investigating metaphors of 
communication in their relationship with new communication technologies as a 
formative factor in the culture. 
Needless to say, which ones of these possible 'threads' of further research will be 
realised, and to what extent, depends on a number of conditions, including 
administrative and financial ones. However, the important trait of all these prospective 
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areas of further work is that they closely involve Bauman MSTU. The first definite step 
taken upon finishing the investigation will be the translation of the thesis into Russian 
and its presentation to various academic bodies in Russia. This will make Western 
expertise, schools of thought and works featured in the investigation available to a wider 
Russian audience and thus advance the process of converging British and Russian 
scientific spaces and further strengthening academic links between DMU and BMSTU- 
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APPENDix B- LETTER FROM THE ENGINEERING 
PEDAGOGICS DEPARTMENT OF BAUMAN MSTU7 
Reference 
for a work of a post-graduate student of Bauman MSTU 
Dimitri Semenovich Popolov 
on the topic 
Software product "Conversation Space" 
The work by D. S. Popolov is dedicated to solving a relevant task of 
automation of processing of text messages with complex structure. The 
means of asynchronous text-based communication are widely used in 
distance education. At the same time such traditional means as email and 
conferences do not always meet users' demands. 
D. S. Popolov has designed a program Conversation Space, which is 
aimed at support of work of users in asynchronous mode of 
communication. The program is based on presentation of users' dialogue 
using tree-like graphs. Implementation of the program is made based on 
client server architecture using Java programming language. 
The Conversation Space program presents to a user qualitatively 
new interface features in a man-machine system. The author has 
demonstrated understanding of users' needs for convenient presentation of 
dialogue in information medium and good level of knowledge of Java 
Originals in Russian and English are available from the author upon request. 
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programming technology. Original methodology of identification structural 
patterns of user dialogue is used as a basis for a software product. it is 
planned to develop on the basis of Conversation Space software product for 
the tasks of distance education. 
At the same time the program needs significant improvements in the 
programming technology aspect. For improving perfonnance, stability and 
integration of the program with other applications it is necessary to address 
questions of programming technology. 
It is necessary to note that overall methodological approach based on 
modelling of user communication in telecommunication systems can be 
used for solving other applied problems, including adaptation of learning 
materials of distance courses for the Internet. 
Dr Victor 1. SoIntsev Dipl. Eng, CIM, CIP 
Associate Professor, Member of Russian Academy of Natural Sciences, 
Deputy Head, Department of Engineering Pedagogics 
Bauman Moscow State Technical University 
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APPENDIX C- EXPERT QUESTIONNAIRE 
Dear expert! 
Thank you very much for participation in the test. Please complete the following 
sections and return the form to the experimenter. 
Name 
Company 
Department 
Position 
I. Communicative functions 
Please evaluate the program in respect of the following nine communicative ftmctions. 1 
indicates that the medium is totally unsatisfactory for the function, 7 indicating that 
medium is totally satisfactory (circle as appropriate). 
1. Giving/receiving information 
2. Generating ideas 
3. Problem solving 
4. Bargaining 
5. Giving/receiving orders 
1234567 
1234567 
1234567 
1234567 
1234567 
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6. Getting to know someone 
7. Persuasion 
8. Exchanging opinions 
9. Resolving disagreements 
11. Interface features 
134 
156 
134 
134567 
How useful did you find the following interface design details. I indicates not useful at 
all or even impending, 7- very useful (circle as appropriate). 
Visualisation of conversation on the surface 1234567 
Automatic positioning of remarks 1234567 
Linking of remarks by quoting another's messages 1234567 
Linking of remarks by selecting whole remark 1234567 
Custornisation of thread labels 1234567 
III. What other features would you like to see in the program? 
(If needed, use an additional sheet ofpaper and attach it to these ones) 
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IV. Other comments 
(If needed, use an additional sheet ofpaper and attach it to these ones) 
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APPENDix D- CONVERSPACE USER'S MANUAL 
1. Connecting to server and opening a space 
a. Invoke Load ConverSpace dialogue box by selecting 'Space I Load-, from the 
main menu, or by clicking on the 'open file' icon (the leftmost one) on the toolbar. 
b. The Load ConverSpace dialogue box contains four input fields: Server, Port, Space 
name, and Username. The values for all of them are provided in the 'Connection details' 
form. Please note that the parameters are case-sensitive. 
c. Input data into the Sever and Port fields and press button 'Connect'. It might take up 
to a couple of minutes for the server to response, depending on network traffic. If 
everything is alright, the 'Connect' button and Server and Port fields are disabled and 
Space name and Username fields and 'Load space' button are enabled. If for some 
reason the connection could not be established, the message is displayed in a dialogue 
box and 'Load space' button remains disabled. 
c. Input Space name and Username into the fields and press 'Load space' button. If 
everything is alright, the space will load and dialogue hides. If problem arises, a 
message describing it is displayed. If you receive message saying that space is locked 
by another user, it means that she is currently active in that space. You would have to 
try again later, because only one user can be active in a space at any one time. 
2. Navigating a space 
Space consists of linked remarks, represented as rectangular boxes 
(see the figure). 
They are placed in the cells of the grid. Every row represents a thread of conversation. 
Width of columns and heights of rows can be changed 
by dragging mouse. Also, 
properties of row and column headers, as well as grid, can 
be customised by pressing 
right mouse button over them or from 'Grid' menu. 
These settings are unique for every 
user and are saved with the space data. 
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=* Rows and columns can be scrolled by 'Up', 'Down', 'Left', and 'Right' buttons (also 
marked with arrows). 
=> The relative width that is occupied by the threads labels, space itself and remark 
windows can be changed with mouse. 
=: > Red arrow in the lower right comer of remark means that the whole text does not fit. 
Expand column or row size if you want to see all the text. 
If there are unread remarks in the thread, a triangular unread flag is displayed in the 
thread label. 
Clicking on the remark selects it and the text is displayed in the remark window. 
Selecting unread remark removes its unread marking. 
3. Creating and submitting a remark 
Entering new remark text 
'New remark' text area behaves pretty much like many other text editors. Click in it to 
start or continue editing. Use cursor keys to move around, 'Del' and 'Back Space' keys to 
erase characters. Drag mouse or use 'Shift' with arrow keys to select fragments of text. 
Note that double quotes are automatically replaced with single ones. 
You cannot edit quoted text. To delete the whole quote block, place cursor in it and 
press 'Del' key. The whole block will be highlighted. Pressing 'Del' key once more 
deletes the highlighted block. 
Submitting remark 
Click on the remark to select it. Input the desired text and press 'Submit' button. 
To input text, click in the new remark window. Input the text. If you want to quote, 
highlight part of the remark in the remark window and click quote button. You can reply 
to several remarks. 
Note: The changes you have made are only saved on the server when you save them! 
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Remark placement rules 
If new remark is not connected to any other remark, it will be placed in the new row, 
which will be added to existing threads. 
If remark is connected to one remark, it will be placed in the same row with it into the 
cell to the right of the original one. 
If remark has more than one parent remark, it is placed in the thread of the first parent 
remark. If that place is occupied, a new row is inserted automatically. 
The connections between remarks are displayed as angled lines. 
4. Saving changes and closing the program 
Click save button on the button bar or select 'Space I Save' from the menu. It should 
display message 'Saved space OK'. Then close the program as any other application. If 
you exit ConverSpace by pressing close icon on the window header or by choosing 
Space I Exit' in the main menu, the program will prompt you to save the space. 
5. Getting help 
The Help button or 'Help' menu only display 'About' dialog box. Please contact the 
experimenter if you have any problems using ConverSpace program or any further 
queries regarding it. 
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APPENDix E 
COMMENTS 
- SUMMARY OF FORMATIVE EXPERT 
This appendix lists experts' comments on the bugs and additional technical features that 
should be implemented in the ConverSpace. In each section they are sorted according to 
priority. 
I General architecture 
Provide capability for synchronous work of users in a space. 
Full support of Russian language, including fonts, dialog boxes, etc. 
Introduction of user access rights, e. g. reader, contributor, reviewer, etc. 
Next version of Java,, utilising Swing GUI components. 
Discontinuing use of Borland class libraries because of their size. 
Functionality to attach other documents to remarks. 
2 Server 
All communication between the client and the server should utilise only one port. 
Currently every client is connected to a dedicated port. This simplifies the server's 
internal structure, but for security reasons it is impossible to open several ports in a 
firewall system. 
GUI tools for remote administration of the server, e. g. creating/removing spaces, 
shutting down and restarting the server. Currently these operations have to be performed 
manually, by editing data files. 
When there are no active clients connected to the server, there is no need for shutdown 
delay. 
3 Client 
3.1 Thread labels 
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Ability to move thread labels up and down together with remarks. 
3.2 Grid 
There is a general agreement that there should be more options for direct manipulation 
with remarks in the grid, e. g. options to move remarks connected to more than one 
parent remark; highlight text fragments directly in a remark, scrolling text which does 
not fit. 
The arrow connecting highlighted part of text with a child remark should be placed in 
an interline interval so as not to obscure remark text. 
3.3 Edit areas 
More reliable work and more standard features, e. g. blinking cursor, line-by-line 
scrolling. 
3.4 Other 
Progress indicator while connecting to server and loading a space. List of available 
spaces when connecting. 
On-line help system. This can be made from the ConverSpace user manual distributed 
with the software. 
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APPENDIX F- THIRD STAGE QUESTIONNAIRE8 
For every of the four types of programs below please give answer to the 
following question "This type of software is suitable to carry on the 
following communicative activity ". For example: "Newsgroups are 
suitable to give and receive orders ". 
The answer to a question is evaluated on the scale of one to seven. 
"Very suitable" is rated 7, if "absolutely unsuitable it -I. Please circle 
your marks. 
Name (optional) 
1 2 3 4 
Email Newsgroups Chats ConverSpace 
(conferences) 
1. Giving/receiving information 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
2. Generating ideas 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
3. Problem solving 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
4. Bargaining 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
5. Giving/receiving orders 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
6. Getting to know someone 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
7. Persuasion 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
8. Exchanging opinions 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
9. Resolving disagreements 1 2 3 4 5 6 7 123456 7 12 3 4 5 6 7 12 3 4 5 6 7 
Thank you very much! 
' The original questionnaires were distributed in Russian. Here the translation 
is put. 
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